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Suggested Format for Data Input to
the System





In March 1973 the Construction Engineering Research
Laboratory (CERL), U.S. Army Corps of Engineers, contracted
with the Library Research Center (LRC) , University of Illinois,
to test various methods of combining information from archi-
tecture and allied fields with data from the social sciences.
At the outset of the project, CERL hoped to establish an in-
formation system based on the concept of a relationship sentence,
a sentence which would state the degree of relationship or
correlation between environmental and behavioral variables.
(See Appendix I) Design of the system was to incorporate
2
suggestions made by Lane, a consultant hired by CERL to review
existing indexing tools and recommend methods for the proposed
CERL system. It was understood that initial users of the infor-
mation system would be researchers in the architecture branch
at CERL, and in the future the system might be made available
to other allied professionals. This report will outline work
David L. Dressel and Roger L. Brauer. Initial report on
systemizing information to identify and relate behavioral and
physical design parameters^, Construction Engineering Research
Laboratory, March 1973, 5 p.
2
Nancy Lane. An evaluation of architectural information
systems
.
Construction Engineering Research Laboratory, February,
1973, 160 pp.

done by the Library Research Center on the project, at each
stage detailing objectives, procedures, and conclusions, and
recommend an alternative format for an information system in




A. Ob i e c t i ve : to identify available literature sources on
behavior and physical design and to recoininend an optimal search
procedure
.
B. Procedure : During the period between March 1 and
March 31, 1973, approximately 75 journals and 20 indexing and
abstracting services were scanned for content relating to the
relationship between human behavior and physical design. These
materials all fell in the broad areas of architecture, engineer-
ing, and the social sciences. The journals and indexes for the
years 1970-71 were first examined, followed by a review of
current literature. In the few journals which were found to
contain relevant materials, volumes published prior to 1970
were examined for pertinent articles.
The list of journals surveyed was divided into three
groups: (1) journals which contained enough pertinent material
to justify regular frequent searching; (2) journals which
contained only occasional reports of relevance and which should
be checked at less frequent intervals; and (3) journals which
did not contain enough material to warrant routine searching.
Indexes and abstracting services were also divided into two

groups depending on their usefulness. A complete list of these
journals and reference sources appears in Appendix II.
In the first two weeks of July, 1973, a literature search
was undertaken to check the validity of the journal recommenda-
tions made. The journals were checked for articles pertaining
to the built environment and human behavior, and the results
of this search are shown in Appendix III. In an additional
attempt to locate sources of relevant reports, about 15 uni-
versity groups and other organizations involved in human
environmental design research were contacted.
C. Conclusions : It was found that this is a relatively
new area in which little research data or practical applica-
tions have been recorded. Thus, most articles tend to empha-
size either the behavioral or the physical aspect of design
rather than both. Some areas of research, such as ergonomics,
environmental psychology, and architectural psychology, have
recently begun to investigate the relationships between the
two. The results of these investigations tend to fall mostly
into the classification of theory with a lesser number dealing
with documented research. This is a field which is expanding.
The more recent issues contained the most useful materials.

In most cases it was more fruitful to scan the journals
themselves than to attempt to locate the desired articles
through an indexing route. Indexing terms vary from index to
index and because of the newness of the field usable narrow
terms have not been developed to facilitate such a search. A
number of very broad terms must be chosen and the desired
materials selected from the listings. Much less time was re-
quired by going to the publications themselves. As the research
in this area becomes more sophisticated, the indexing terms in
reference tools should reflect more closely the area of
interest. If indexes are frequently used, search terms for
each of the most useful indexes and abstracts should be developed.
From our findings, it can be said that there exists at
this time a core of about 23 journals which would keep an
architect aware of the research in this field. Eleven of
these were indicated as most relevant. Beyond this core are
about 19 journals which might infrequently contain articles of
importance. From observations on the amount of material in
the last months, it would seem that in the near future
relevant material will increase considerably. Thus, a mechanism
for continued alertness to new journals and state-of-the-art
tools should be considered in the development of an information
system.

6Since the area under consideration is growing there may
be as much research-in-progress as there is published re-
search. Lists of publications and other correspondence from
the research groups which were contacted indicated that these
groups were a valuable source of information.

II. stage 2
A. Objective : to assess the feasibility of using the
3
relationship sentence structure as proposed by CERL as the
basis for an information retrieval system for environmental
and behavioral data.
4
B. Procedure : The previously mentioned review by Lane
of architectural information systems as applied to the pro-
posed CERL system briefly discussed several ways in which a
relationship sentence concept might be implemented. LRC ob-
tained two critiques of the Lane paper by specialists in the
5 6
field, Rees and Baer. In addition, LRC staff members met
with computer specialists at the Digital Computer Laboratory
(DCL) , University of Illinois, to discuss the advantages and
disadvantages of processing an information system based on the
relationship sentence.
C. Conclusions : Both reviewers agreed that the Lane
discussion quite adequately presented a state-of-the-art survey,
but pointed out shortcomings of the paper as strong support
David L. Dressel and Roger L. Brauer, op. cit .
4
Nancy Lane, op. cit .
Alan M. Rees. Critique of "An Evaluation of Architectural
Information Systems" by Nancy D. Lane , Case Western Reserve
University, 1973, 5pp.
Karl A. Baer. Critique of: Nancy D. Lane, An Evaluation
of Architectural Information Systems, 1973, 7pp.

8for the CERL relationship sentence concept. Rees states that,
"The discussion of the proposed CERL relational sentence system
is not very clear . . . does not adequately define the nature
of the system . . . fails to apply the evidence presented
7
earlier ... to the design of the CERL system. Baer con-
cludes that the Lane report "... does not provide sufficient
gbasis for an adoption of the system suggested for CERL."
The DCL consultants advised giving up the idea of the
relationship sentence as the basis for system development.
CERL had wanted to input a complete sentence, have the user
make information requests in sentence form, and match
sentences for output. The computer specialists supported the
LRC view that input into the system should be accessed by key-
words rather than complete relationship sentences. Such an
approach would enable the user to retrieve more materials
pertinent to his inquiry, since single terms rather than
sentences would have to be matched.
7
Alan M. Rees, op. cit . , pp. 1-2
Q
Karl A. Baer, op. cit . , p. 7.

III. stage 3
A. Objective : to consider the relationship sentence
structure as a basis for generating an indexing vocabulary for
the proposed information system.
B. Procedure : CERL had suggested that some reports
might be entered into the system by the users themselves (CERL
research personnel, practicing architects) . A researcher
might take a document he had found useful and construct a
relationship sentence from its content for direct entry into
the system. LRC concluded that before such a procedure was
justified, an indexing study should be done to determine how
well inexperienced indexers were able to understand and use
the relationship sentence structure.
After testing several alternatives, a final indexing
format was produced. A group of 14 undergraduate and graduate
students were hired as indexers. This group included:
2 anthropology undergraduates (seniors)
2 architecture fifth-year students
2 library science graduate students
2 linguistics graduate students
1 engineering undergraduate (senior)
1 philosophy undergraduate (senior)
2 psychology undergraduates (seniors)
2 urban planning undergraduates (seniors)
The students from library science were chosen for their
knowledge of indexing procedures; the students from philosophy
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and linguistics for their ability to read for logical and/or
semantic problems; the students in the other disciplines were
chosen for their social science, architectural, or engineering
backgrounds.
The documents to be indexed were 30 articles from
academic or professional journals which had been selected by
CERL from a larger number provided by LRC. (See Appendix IV)
The criteria for selection by CERL were: (1) the inclusion of
hard data as opposed to theoretical speculation; (2) exact
specification of relationships between environmental and
behavioral variables; and (3) potential relevance to future
building projects.
Two evening indexing sessions, lasting from two to three
hours each, were held. The 30 articles were divided into the
general areas of psychology, architecture, and engineering.
Each student was given five articles to index. Students in the
same discipline (e.g., architecture, anthropology), were given
some of the same articles so that indexing consistency by
persons in the same discipline could be checked. Also, students
in different fields were given identical articles to check for
indexing consistency across disciplines. To investigate
comprehension outside a student's discipline, each was given
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several articles on topics related to the general information
needs of the system about which they presumably had no prior
training or information. When possible, each student was given
two articles in his own field to index.
The packet of materials which each student received
contained: (1) a list defining the relationship terms (see
Appendix V); (2) an example of a completed relationship form
(see Appendix V); (3) a two-page sheet for indexing identical
to the sample; and (4) xerox copies of five different articles.
The indexers were asked to extract keywords from each
document and to state the contents of the report in the form
of a relationship sentence and complete English sentences.
This procedure was to serve several purposes: (1) pinpoint
main concepts contained in the article; (2) generate terms for
later compilation into a demonstration thesaurus; and (3) or-
ganize information in articles to tie into the relationship
structure.
Keywords were grouped by the students under four main
headings adapted from the relationship structure: activity,
type of facility, user(s), and design considerations. A
miscellaneous "other" column was to provide space for pertinent
terms which for one reason or another might not fit into the
more specific categories. The relationship structure was
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filled in after keyword lists were compiled. Students were
also asked to form complete English sentences from the relation-
ship terms. This was felt to be necessary since the logic of
the relationship terms did not always seem apparent from
reading terms out of sentence context. All students were
interviewed after indexing. They were questioned about keyword
selection, the relationship structure, and general reaction to
the indexing procedure.
C. Conclusions : Results of the indexing study . In the
first session students needed over an hour, on the average,
to read and index an article. However, at the second session
the same process took 30 to 40 minutes. This time can be
broken down as follows: 20 minutes to read an article;
5 minutes to list keywords; 10 minutes for filling in the
relationship structure. The reduction in indexing time can
be attributed to several factors: (1) the students became
familiar with indexing techniques, and (2) reading for
relationships became less frustrating. Some students, however,
never became speedy and accurate indexers. This failure
seemed to be due to two factors: (1) some could not read and
extract precise concepts, and (2) some were unable to under-
stand the entire process, especially the section relating to
the construction of relationship sentences.
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In interviews following the indexing sessions, all stu-
dents stated that they had the least problems identifying and
listing keywords. However, the relationship structure pre-
sented consistent problems. The students reported that their
subject backgrounds helped them index the materials. All
stated that the most difficult articles were those dealing
with areas unfamiliar to them. None had any previous indexing
experience, but felt that with practice they could be trained
to do an accurate job of indexing by keywords.
General considerations . Based on the results of the
indexing study as well as LRC experience, some conclusions on
the feasibility of using the relationship sentence structure
to generate vocabulary for the CERL system were drawn.
1. Some articles in this field often do not lend themselves
to the relationship structure. Articles of this type
include: (a) studies with inconclusive results; (b) technical
papers which convey information that does not relate to
people per se , mostly in the engineering areas; and
(c) papers of a theoretical nature, important to an under-
standing of the role of people in the built environment




2. Either the experimental design or the results of some
studies were inadequate. Some of the student indexers
were of the opinion that it was intellectually dishonest
to put these relationships into the sentence format.
3. Complex problems and behaviors often cannot be expressed
in one- or two-w3rd terms or even in several relationship
sentences.
4. The columns of words in the CERL format for organizing
relationships did not make the logic of the information
immediately comprehensible. A complete English sentence
seemed necessary to the students for understanding concept
relationships.
5. Relationships expressed in either numbers or plus/minus
signs are often meaningless out of context.
6. Terms governing relationships in the sentence structure
are vague. It is not always apparent where keyword terms
should be placed. Should it be physical characteristics or
constraints/physical; covert/overt categorization is also
difficult to determine in some formal behavioral studies.
(In a study on seating arrangement, is the overt behavior
eating or sitting? Is the covert behavior sitting or




7- The CERL format is designed for behavioral studies of a
very specific nature. Given the breadth of literature
potentially relevant to human needs and architectural
design, the relationship structure is not sufficiently
pliable
.
8. If inexperienced indexers are to be used in the long run
for indexing and updating a data base, they should be
trained carefully. Research tends to indicate that there
is no substantial difference in consistency between
experienced and inexperienced indexers, especially when an
9
indexing aid (e.g., dictionary, thesaurus), is employed.
9. Results of the indexing study indicate that a viable
alternative to the relationship structure itself must be
developed.
9E. C. Bryant, D. W. King and P. J. Terragno. Analysis of an
indexing and retrieval experiment for the organometallic file
of the U.S. Patent Office . Denver: Westat Research Analysts, Inc.,




A. Obj ective : to pinpoint the needs of CERL on some
important dimensions for planning and design of the proposed
information system.
B. Procedure : At this point in the project it seemed
necessary for LRC, based on the goals of CERL, to attempt to
specify several considerations in system design. A question-
naire to determine the needs of potential system users at CEFIL
was developed. (See Appendix VI)
Considerations
:
1. Type of ultimate user.
2. Type of immediate user.
3. Characteristics of file collection:
a. current and expected size.
b. rate of growth.
c. variety and complexity of subject content.
d. format of file materials.
4. Complexity and required accuracy of searches to be
conducted.
a. current awareness of new developments.
b. comprehensive retrospective searches on past work.
5. Number of searches expected and required response time,
5. Resources available for developing the system, con-
version of backlog material to a new system, and
method of information display.
7. Procedure for system maintenance.
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C. Conclusions : During this phase in the development of
the CERL system, to date definitive answers to these stated





A. Objective : to develop a list of keywords in the environ-
mental psychology field preliminary to the organization of the
vocabulary.
B. Procedure : When the results of LRC work indicated
that the relationship sentence structure could not serve as
the basis for an effective CERL system, a decision was made
with CERL to investigate other possibilities. The conceptualiza-
tion of exploratory work on a classified thesaurus of terms
is evident from the following excerpt from a report by LRC to
CERL in May, 1973:
As no thesaurus presently exists which com-
bines terms from both the social sciences and
architecture and allied fields (including environ-
mental studies) a thesaurus needs to be compiled.
This thesaurus would be derived from the cate-
gories formed out of the key word categories. The
prototype thesaurus would be generated from terms
indexed from the thirty articles used in the in-
dexing study. Since the eventual goal of the
project is a computerized data base for informa-
tion searching, this classified thesaurus could
be used as an aid in searching on a variant of
the relationship structure. A thesaurus coded to
the categories of user, activity, facility and
design considerations would retain the vocabulary
distinctions necessary and still allow searching
on combinations of main terms. In essence, people
could search on those relationships which are of
interest to them, instead of searching for pre-set
relationships as they exist in the relationship
structure as it now stands. -'-'-'
10
Olga Wise. Letter report #3; progress on the human
needs/design information system for the month of May, 1973
,
Library Research Center, May 1973, p. 5.
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An expanded discussion of the necessity for vocabulary control
in any information system and some guidelines for thesaurus
development in this subject area are contained in Appendix VII.
As an initial attempt to define the scope of the
vocabulary in the literature relating environmental and
behavioral variables, we went back to the original data from
the indexing study. Ignoring distinctions asked for in the
indexing forms (e.g., keyword lists, relationship sentences),
the indexing reports of the 30 sample documents were viewed
as a source for natural language use of environmental
psychology concepts. From these forms, we extracted a list of
keywords and phrases that subjects in the indexing study had
used for describing the contents of the literature.
The keywords and corresponding document numbers were
keypunched and two master lists were generated by a simple
computer program: (1) an alphabetical listing of all words
and phrases with their associated document numbers, and
(2) under each document number an alphabetical list of all
terms associated with that document. (See Appendix VIII)
In addition, using the IBM Documentation Package, a pilot KWIC
(Keyword-In-Context) index was done on the first seven docu-
ments used in the original indexing study. (See Appendix IX)
Although typically a KWIC index is done on titles of articles
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as a bibliographical reference tool, we indexed by keyword
along with titles all other keywords and phrases in the master
list. The purpose of this type of KWIC index here was to
explore the usefulness in thesaurus construction of rotating
•keyword phrases. For example, in a natural language indexing
format the phrase high-rise housing might appear, but there is
always a chance that the more general term housing may not be
included in a keyword listing unless some type of efficient
word inversion technique is utilized.
C. Conclusion : We found that the range of vocabulary
extracted from 30 documents was not large enough to serve as
the basis for developing a comprehensive thesaurus. As can be
seen in the keyword lists, each document supplied, to a large
extent, a unique set of terms. Stated another way, as the
number of documents indexed increased up to the limit of 30,
the number of keywords continued to increase linearly, never
reaching an asymptotic level. It is difficult to predict how
many reports would have to be included before this field was
covered broadly enough to allow organization of the vocabulary.
This shortcoming of the study, however, does not imply
that the procedures followed--extraction of terms by indexing,
mechanical manipulation of keyword lists, and use of a KWIC
index to rotate terms--are not useful preliminary steps in the




A. Objective : to explore ways of organizing environ-
mental and behavioral terms into a useful thesaurus for the
CERL information system.
B. Procedure : In order to decide on the most appropriate
structure for organizing a thesaurus, many types of subject
classification methods were reviewed. A good discussion of
several classification systems can be found in the book by
Lancaster, Vocabulary Control for Information Retrieval and
12
in the paper by Lane. One existing thesaurus that we relied
on as an example was the Thesaurus of ERIC Descriptors used in
13
the field of education.
Our basic approach toward organizing environmental and
behavioral terms was to construct hierarchies of words that
could later be translated into a BT (broader term) , NT
(narrower term), RT (related term), etc., format. This
vocabulary control convention is discussed more fully in
F. W. Lancaster. Vocabulary control for information
retrieval
, Washington, D.C.: Information Resources Press,
1972, pp. 38-69.
12
Nancy Lane, op. cit .
13
Thesaurus of ERIC descriptors
.























A control card would be generated for each term appearing in the
hierarchy, specifying the relationship of the principal term to
other terms on the same level and to the terms on the levels
above and below. To take the example of the term apartment












This pilot procedure was followed for a wide variety of keyword
terms in the subject area.
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C. Conclusion : Our basic conclusion from this stage of
the project was that the development of a thesaurus based on
hierarchies relating both environmental and behavioral concepts
would be extremely difficult, if not impossible.
(1) The vocabulary relating to the built environment
extracted from the architectural literature was relatively
straightforward. There is little difficulty in defining the
scope of terms such as house , concrete , or window and construct-
ing hierarchies composed solely of environmental terms, as
shown in the previous housing hierarchy example.
(2) Pi behavioral term such as privacy, comfort, or
proxemics, however, often derives its meaning from the context
in which it is used. In addition, the relationship existing
between terms such as privacy and comfort are not necessarily
self-evident and should be based on established research find-
ings. For these reasons, hierarchies of psychological and
behavioral terms were difficult to develop.
(3) When an attempt is made to link concepts from the
built environment with behavioral concepts in a hierarchy,
the difficulty is compounded. Designers of and dwellers in
the built environment are aware that relationships such as
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those, for example, between windows and privacy do exist.
However, the compilation of a vocabulary linking these
behaviors and architectural terms for indexing and searching
cannot be based on intuition, but rather must be constructed
from a tested and proven model of these relationships. It
would be unacceptably presumptuous to go ahead and make the
assumptions required for such hierarchical relationships at





A. Objective : to investigate methods for the operation
of the information system, primarily information access through
the use of keywords.
B. Procedure : A manual system using edge-notched cards
was explored for use in the initial phases of the CERL system.
In the adaptation of such a system for the purposes of CERL,
bibliographic information and/or an abstract of a report or
journal article would be contained on the face of the card.
The special cards have holes around the edges, and each keyword
in the system could be assigned to a unique hole. When a
given keyword is related to the subject matter, the cor-
responding hole is notched to the edge. After checking a
master list of keywords and their corresponding hole codes, a
system user inserts a sorting rod into the appropriate hole
and the document cards on which that keyword is indicated and
notched fall out. One card can accommodate over 100 primary
keywords (ex: housing ) and over 100 associated keywords
(ex: housing types ) . If space for additional keywords is
needed, as likely in the CERL system, additional decks of
«
cards with different keyword sets and codes can be created.
As an alternative to a manual system, brief experimenta-
tion was done on the PLORTS system (Digital Computer Laboratory,
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University of Illinois) , a time sharing system with a text-
14
editing routine. In addition, a publication by Roistacher
which suggests some criteria to be used in making comparisons
between text-handling software systems was reviewed.
C. Conclusion : Since a definite decision on the
structure of the CERL information system has not been made, a
firm recommendation of a manual vs. a computerized system
cannot be presented at this time. It is our tentative view,
however, that a manual system designed to include the entire
spectrum of relationships between behavioral and environmental
variables would be somewhat clumsy. Since at most about 200
system keywords can be accommodated on an edge-notched card,
many decks of cards could be required. On the other hand, if
a computerized system were used, the type of input-output
required by the proposed system should be relatively simple
if an already existing text-manipulating program were employed.
This is only speculative, however, and future changes may
indicate a manual approach.
14
Richard C. Roistacher. On-line computer text processing :
a tutorial , Urbana, Illinois: Center for Advanced Computation,




Rationale for the Proposed System
As the documented history of this CERL project indicates
and as the experience of the Library Research Center over the
past months shows, to date it has not been possible to develop
a comprehensive information system relating behavioral and
design variables. We feel lack of more rapid progress can be
traced to one basic problem: the development of an information
retrieval system for literature and the systematization of the
environmental psychology field have been pursued as a single
objective . Both the previous effort to use the relationship
sentence concept and our attempt to develop a thesaurus of
terms that would hierarchically relate environmental design
concepts suffered from such an aggregate approach.
Systematization of the field and access to relevant in-
formation could only be accomplished in a single step if all
necessary research had been done to determine the effects of
all important design features on an authoritative spectrum of
hiaman needs and behaviors. Obviously this is not the case,
and to continue to attempt solution of the problems of informa-
tion retrieval and specification of relationships between
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variables concurrently would require such unwarranted assump-
tions as to make any end product useless.
The solution, as we see it, is to proceed in a step-wise
fashion. Just as useful relationships between behavioral and
environmental variables can only be derived from careful re-
search, the development of access terms for an information
retrieval system can best be accomplished from existing re-
search literature. Only as the data base for the system we
propose enlarges can the controlled vocabulary for information
retrieval be developed.
The Proposed System
The basic unit of the information system should be actual
research results rather than simply a bibliographic reference
to lead the user to a journal article, report, or book. The
primary access terms will be derived from the variables related
in research results entered in the system, although other
related terms will of course be included to direct the user to
the information desired.
The contents of the system . For each research result
entered in the system, the following is a list of suggested
types of information (see Figure 1) that should be available
when an access term or terms is called for.
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1. Factor or factors investigated : the variable or
variables represented by the input data. Usually these will
be the terms by which the data is accessed. Examples: inter-
personal distance, seating behavior, furniture arrangement.
The system should be equipped to output all information on one
factor or on any subset of factors.
2. Results : the data itself. In some cases, this will
be numerical data, as for example the actual average seating
distance between subjects observed in a dining hall. In other
cases, a simple sentence stating a relationship between the
variables studied would be output; for example, that black
subjects tend to seat themselves closer together than white
subjects in a dining hall. The most specific type of result
available in the research report, actual data as opposed to a
sentence summary of the relationship, should be preferred.
3. Research Method : a brief description of the method
used to obtain the data. Examples: observation at ten-minute
intervals of every third table in a dining hall, semantic
differential ratings of line drawings of rooms, personal
interviews.
4. Subjects : the population from which the data were
gathered. Examples: army enlisted men, college sophomores,
army dependent children, housewives.
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5. Location : the place where the research was conducted.
This information would be more critical for some types of
research than for others. Examples: dining hall of an army-
officers' club, recreation room at a mental hospital, univer-
sity classroom.
6. Type of statistical analysis : the method employed to
analyze the data reported. Examples: chi-square analysis,
analysis of variance, t-test.
7. Results of statistical analysis : the numerical results
2
of the statistical method employed. Examples: X =3.21,
F=25.73, t=2.83.
8. Significance level of statistical analysis : the
statistical confidence level of the data obtained. Examples:
p<.005, p<:.01, p<.10. In some cases, where no test of sig-
nificance or reliability is reported, a simple sentence will
be supplied. For example, if the data were analyzed by a
principal components factor analysis with varimax rotation, it
might be stated that the factor in question was the factor that
accounted for the most variance.
9. Notes restricting interpretation of the data : critical
comments to limit the applicability of the research findings.
Examples would be problems with the experimental design, an
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alternative explanation of the relationship described,
questions of the applicability of the findings to a military
setting.
10. Bibliographic reference information : either a
complete citation of the article, report, or book from which
the data vere obtained and an indication of the physical loca-
tion of the actual document or simply a document access
number which could lead the user to more complete bibliographic
information if desired. Example: Doe, John. A study of the
effects of preferences in interpersonal distance on seating
behavior. Journal of Proxemics , 2:1, September 1973, 110-115,
CERL Library or Document #119.
The development of the system . An information retrieval
system equipped to output the type of specific information
described above will require a great amount of effort and
expertise to develop. The necessary steps for system develop-
ment are described below. (See Figure 2 for an outline of
the proposed system.)
1. Literature search . The first step will be to locate
and obtain copies of all documents from which data might
















and lengthy searches of indexes to literature, relevant
journals, and books. In addition, contacts with other groups
actively engaged in research in environmental psychology
should be maintained to keep abreast of forthcoming publica-
tions. As stated, previous work done by LRC will be of help
here, since a list of journals most likely to be of use has
been compiled (see Appendix II), and initial contacts with a
number of research groups have been made.
For efficient literature searching it will be necessary
for CERL to attempt to define the content areas of greatest
interest. It may be possible at the outset to eliminate
certain types of research. For example, if a study of wall
color preferences is found which compares the color
preferences of subjects high and low on a given personality
trait, such as hypochondria, and contains no general results,
the data could perhaps be excluded from further processing at
this stage by a trained searcher. As a general rule, only
data which can eventually be translated into design recommenda-
tions should be included.
2. Data evaluation. One reason we recommend that the
proposed information system be developed at the level of data
rather than the level of the document is that a research report
often contains several types of results or even results of
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several different experiments. By entering discrete data into
the system, separate evaluation of each conclusion reported
is possible. Without elaboration here, the obvious should be
pointed out. Any data input to the system must be derived
from good research--adequate experimental design, appropriate
statistical analysis, and proper interpretation of the results,
Such criteria become particularly important in view of the
objectives of CERL to apply these research results in actual
recommendations to architects. As suggested previously, not
only criteria for the quality of the data but also criteria
to define the content of the information will be necessary in
order that output of greatest usefulness to CERL be available
as soon as possible.
3. Thesaurus construction and maintenance
. A central
element in the information system must be the terms by which
data are indexed, a thesaurus of terms in which words or
phrases are standardized. Since our attempts to structure
concepts in the environmental psychology literature a. priori
failed, we recommend that the thesaurus develop as the system
itself develops. As data is entered into the system, terms
will be entered into the thesaurus.
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The diagram of the proposed system (Figure 2) illustrates
that the thesaurus is the central link between the user and the
information. To develop a useful thesaurus, several steps are
recommended:
a. An authoritative list of broad terms that
covers the field should be developed. There are terms which
are so general that they may not actually appear in all of the
specific research reports to which they are relevant. Examples
might be proxemics , ergonomics, psychology, behavior.
This list of generic terms would not be entered into the
system at the outset but only when suggested by data from a
specific research report. Because of their ubiquitous nature,
however, these terms would become a part of the system quite
rapidly.
The list of broad terms would serve as a good reference
for the indexer, who would make the decision to index informa-
tion by a broad term in addition to the specific terms generated
by the data. This method would give the system the capability
of outputting all data in the system under a very general
category, ex: proxemics. While extensive content analysis
could uncover frequently used broad terms, it seems quite
possible that a fairly definitive list could be developed by
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brainstorming with the help of broad categories used in in-
formation retrieval systems in this area.
b. Specific terms should be assigned to data
using the categories of Figure 1 (factors investigated,
results, methods, etc.) as a guide. The vocabulary should
be standardized on all dimensions in order that a researcher
interested in, for example, all data on dining halls (a
location) would be able to retrieve such information. The
indexer will use the thesaurus as it develops to assign con-
sistently terms to new entries into the system and to decide
when references from one term to another should be made in
the thesaurus.
c. At some point in thesaurus development,
the potential users of the system, CERL personnel as well as
practicing architects, should be surveyed to find out which
terms they consider primary and which terms secondary. They
could be given a list of terms in their area of expertise and
asked to rate how likely they would be to look up information
under each of the terms. More information is needed on the
research interests of the potential users, and the question-
naire developed by LRC to be given to users should be ad-
ministered. (See Appendix VI)
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Implementation and Use of the System
At this point we are assuming that the CERL system will
utilize some type of interactive computer terminal with access
to a text-handling capability. Figure 1 again shows a general
sample of the format such input might take, as well as the way
the information might look when output to the user- Of course,
pretests of available text-handling systems should be made by
CERL before final commitment to one system is made.
In addition to pretesting the mechanical aspects of the
system, we recommend that a well-defined content area within
the field of environmental psychology be selected for an in-
tensive pilot study. The topic should be one on which a great
deal of information is available and which would be of most
immediate help to Army building projects that are getting
underway.
Since the primary objectives of the CERL system is to
provide design guidelines to architects and builders, perhaps
such guidelines could evolve coincident with system develop-
ment. Ideally, recommendations should be made after a great
body of overlapping data is in the system to provide an
opportunity for replication and validation. However, given
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time constraints, perhaps each bit of data input to the system
should be checked at the outset for design implications and
such implications stated as part of the output. This would
insure that data irrelevant for the purposes of the system
would not be input, and, more importantly, would speed up the
compilation of usable design recommendations. In this manner,
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ABSTRACT
This preliminary report summarizes progress to date on development of an infor-
mation system to service the identification and classification of human needs in the
military facility. The system will he used to develop inl\)rniation for design decisions. At
present, behavioral and design theories have been reviewed, and have played an important
part in formulating the pilot information system. The system is responsive to the require-
ments of both the researcher and the designer, with data categorized and translated
through the "relationship sentence." Amenable to computer input, storage and data
retrieval, the relationship sentence is a statement of relation between constraints, user
activities, and physical characteristics. The structure of the relationship sentence is
thouglit to be complete enough for easy gathering of data from existing studies, yet
sufficiently flexible to allow categorization of behavioral data in varying degrees of ex-
plicitness. The output from the system is intended to be compatible with developing
computer-aided design programs, if not an integral part of such programs.
Discussed in this report is the structure and function of the information system, its
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INITIAL REPORT ON SYSTEMIZING INFORMATION
TO IDENTIFY AND RELATE BEHAVIORAL AND
PHYSICAL DESIGN PARAMETERS
1 INTRODUCTION
Purpose. This report summarizes the progress lo dale
on the development of a system to identify and classify
human needs. The system, whieli will be used in the
development of design informalion for military facili-
ties, is intended to help define Ihe relationships he-
tween the needs of Army personnel and the design of
physical spaces and environmental features for their
facilities. Although this system is primarily in support
of the Corps of Engineers building design process, il
may have value to designers outside ilie Corps.
Background. In the past, the designer's main concern
in creating a functional environment consisted of en-
vironmental control systems, spatial allocation, and an
awareness of aesthetics. Any human-needs oriented
design criteria which helped shape the environment
were usually introduced as a product of the designer's
experience. Recently, however, such criteria have conic
to the forefront of environmental design, resulting in a
tremendous and growing volume ol disorgaiii/.ed,
un-ordered data. If this data and the benefits resulting
from its use are to be utili/,cd, an inlormation system is
needed to organize, order (in the sense of ideiititying
relationships between data bits), and disseminate the
data.
At the outset of this investigation it was agreed
that there were two basic criteria to which the infor-
mation system would have to respond:
1. It would have to serve as a design tool by stor-
ing and ordering user-based criteria from which design
decisions or criteria could be formulated.
2. It would have to serve as a research tool, indi-
cating to the researcher where "gaps" exisi in accumu-
lated data.
Initially, a solution to this problem seemed lo be a
tri-variate matrix, accounting for the three major di-
mensions; "needs," (e.g. as in Murray' ) "activities" and
"jihysical characteristics." It was, however, necessary
lo abandon (his plan because the "needs" dimension
was unrealislic, and the matrix format proved awkward
when inter-relating and translating data for design use.
An extensive literature investigation on the topic
of human needs indicated that ( 1 ) theorists differ wide-
ly on classifications and definitions of needs, and (2)
needs, per sc, cannot be measured, but merely inferred
Irom, or used to label, measurable human behaviors.^
The concept of human needs is, therefore, of little use
lor either the organizational framework or classifi-
cation scheme of the information system. If behaviors
(overt and covert) are dealt with directly, the infor-
mation system can be made more operational, and
compatible with established and rigorous behavioral
research. At the same time, the data is more explicit if
actual behaviors are referred to, rather than some in-
ferred "human need." This position does not wholly
endorse the behavjorists' world view (e.g., in Skinner^),
nor docs it reject behavioral constructs. It is proposed I
that the information system be designed to store and
'
communicate data from systematic research. It must
be recognized, however, that data derived from be-
havioral research is either implicitly or explicitly
linked with some type of theoretical base. Even the
most rigorous behavioral research is dependent on
theoretical constructs akin to needs; thus it is appropri-
ate that the information system refiect an awareness of
this fact.
2 THE STRUCTURE OF THE
PILOT INFORMATION SYSTEM
Development of the current classification scheme
has been tempered by inputs from several in-house
H. A. Murray, Explorations in Penonalilv (Oxloril UnivcrM-
ty Press, 1938).
(". Alexander and B. Poyner, The Atoms of Environmental
Structure (UnivorsUy of California, Berkeley, 1966).
B. V. Skinner, Science and Human Behavior (Free Press,
1953).

(CERL) sources. These inputs insured that the follow-
ing format was compatible with current work in work
unit 002, "Measurement Techniques to Determine
Architectural Satisfaction of Human Needs in Military
Facilities," with the progress in 89106007, "Computer-
Aided Architectural Design," and with the planned
work unit 003, "Development of Architectural Stand-
ards to Satisfy Human Needs in Mihtary Facilities."
The classification scheme will be used in a pilot study
that will test:
1. Its adequacy for the storage of results of in-
house research efforts and other work reported in the
literature.
2. Its compatibility with the criteria formulation
goals projected for work unit 003, while providing
information for use by others in making design de-
cisions.
3. Its compatibility with "Computer-Aided
Architectural Design," as well as other computerized
design tool systems.
The basic dimensions of categorization are cur-
rently as follows (see Figure 1):
User Group - a "profile" of individuals for whom the
relationship has been shown applicable (e.g.. Army,
volunteers, grades E-2 through E-5).
Constraints - additional factors influencing the activi-
ties, facility, or environment. Such factors include
management requirements (check-in is required upon
entering dining halls), social influences (music choice
has major racial differences), physical environment (Ft.
Leonard Wood is rather isolated), economics (spending
free time away from barracks will cost the soldier more
money than spending it in the barracks).
Facility - general type of facility (e.g. dining).
Area - the functional area within the facility; a "key
station" or spatial area (e.g., "sign-desk" or "latrine").
Activity — observable behavior, or identifiable behavior
and attitudes which can be described as "overt" or
"covert."
Relations - two major relationships are accounted for:
the relationship between overt and covert activities,
and the relationship between "activity" and "physical
characteristics." These relationships may be repre-
sented by a correlation coefficient or, if this data is not
known, merely by a plus or minus sign to indicate a
direct or inverse relationship.
Physical C/iarac7em/icx - environmental elements
which the designer can manipulate (e.g. foot-candles of
light).
3 THE FUNCTION OF THE
PILOT INFORMATION SYSTEM
Once data bits are recognized, coded, and stored in
the computer, a translation program can be utilized to
yield a print-out as illustrated in Figure 1. If the dimen-
sions of categorization are listed in the order depicted,
the print-out will come in the form of "relationship
sentences." Each relationship sentence refiects the
tendency of a particular user group to elicit some spe-
cific behavior, given a specific environmental character-
istic, or set of characteristics. By means of the corre-
lation coefficients (or relation direction indicators),
many relationship sentences can be grouped to suggest
some particular physical setting, i.e., a combination of
many physical characteristics. If correlation coeffi-
cients are known, they may be employed to list the
sentences hierarchically by the degree of correlation
between a physical characteristic and a particular re-
sponse. As the examples in Figure 1 illustrate, not all
dimensions of categorization need be filled by each
data bit for the entry to communicate. This built-in
freedom allows for ready classification and input of
data.
To stimulate research, one could, for example, ac-
cess the system with the knowns of "light" and "din-
ing"; if little data were printed out concerning the rela-
tionships between light and dining, the gap in data
would indicate that particular area might be in need of
research, {or l»COX<it», %. i^O^ ^ iuaaA 4«»*.
It is anticipated that the relationship sentence,
with its clearly defined structure, should enable library
researchers to quickly record the results of relevant
behavioral studies. In this regard, it will probably be
helpful to have some type of source code preceding
each sentence to enable system users to refer to the
original document.
4 REVIEW OF INFORMATION SCIENCE
FOR ARCHITECTURE
CERL has initiated a contract with a consultant in
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y the art" in information system design, and to deter-
^ mine its applicability to the developmental system
described above. This consultant will review types of
information systems and detail their advantages and
disadvantages. Hach type of system will be discussed
with regard to its applicability for inclusK)n of social
and behavioral information about users, and the rela-
tionships between that information and physical char-
acteristics of buildings.
The contract study will also evaluate the current
CERL developmental system, discuss the feasibility of
its use. and attempt to identify its potential problems.
5 RELATIONSHIP TO COMPUTER-AIDED
ARCHITECTURE
The developmental information system is expected
to complement recently developed computer spatial
allocation/arrangement programs. Computer-aided de-
sign programs developed by Perry, Dean and Stewart'*
and by Johnson and Weinzapfel' provide tools for es-
tablishing the relationships between spaces or areas
within a space. The information system proposed by
CERL is structured to allow the input of information
(based on behavioral data) to modify or establish the
parameters of such spatial arrangement programs.
FY 74. To reach this point by the end of the current
fiscal year, the following steps will be taken:
1. The review of standard information system
types which may have architectural applications will be
completed.
2. The above review will be validated by selected
experts.
3. Applicability of an issue-based information
system will be investigated.
4. Compatability checks with spatial-relationship
computer aids will be continued.
5. information systems will be chosen for pilot
testing; data inputs will be performed, and categories
of classification will be developed.
6. A method for managing the collection, input,
and output of information will be developed, as well as
computer programming for input, output, and internal
searching.
7. More sophisticated determinations of relation-
ships in stored data will be explored.
CRITICAL REVIEW
6 EVALUATION AND DEVELOPMENT
Alternative system proposals are expected to be an
outgrowth of the current "state of the art" investi-
gation. The input, storage, and output/translation capa-
bilities of these systems must be evaluated with regard
to their usefulness to the researcher and designer. By
the end of FY 73 (June 30, 1973), a definite plan for
an operational information system will have been
developed that can be implemented on a larger scale in
Enlisted Bachelor Housing: Computer Aided Design Project,
by Perry, Dean and Stewart. Architects & Planners (Depart-
ment uf ttie Army, 1972).
T, E. Jolinson. G. Weinzapfel. et al.. Image: An Interactive
Graphics-Based Computer System for Multi-Constrained
Spatial Synthesis (MIT, 1970).
It is recognized that the proposed information
system must be capable of giving greater definition to
design problems, or be keyed to already well-defined
and recurrent physical, social and psychological design
problems. That is, the system must eventually be able
to help provide designers with criteria and architectural
standards. Foi this reason, the accessing and communi-
cation functions of the information system must be
carefully considered in future work.
In communicating a hierarchy of relationships
based on strength of correlation coefficients, the ques-
tion may arise of whether a physiological relationship
of -H.62 is necessarily less important in the environment
than a relationship of +.81 between a gross motor re-
sponse and a physical characteristic group. When trade-
offs are considered in design, which relationship is
actually more important? This problem is currently
being addressed; one possible solution would be to
have parallel hierarchies listed by discipline.




characteristic on facility users is not only difficult to
determine, it does not sufficiently explain the effect of
the perceived environment. While such an effect is
discernible in a highly controlled experimental setting,
in non-experimental situations several factors (e.g., red
carpet and green walls) usually interact to produce
some effect (e.g., "ugly"). The information system
must llicroforc be able to communicate the effects of
combinations of variables. Several ways of accomplish-
ing this are currently under study.
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ing of data from existing studies, yet sufficiently flexible to allow
categorization of behavioral data in varying degrees of expl icltness. The
output from tne system is intended to be compatible with developing computer-
aided design programs, if not an integral part of such programs.
Discussed in tms report Is the structure and function of the infor-
mation system, its relation to information science and computer-aided
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Include: These sources tend to contain enough substantial
material (ranging from several articles per issue to several
articles per year) to warrant regular scanning. (Note:


















Illuminating Engineering Society, Journal
Light and Lighting
*Lighting Design and Application




II. May be Useful ; This list is largely made up of social
science and architectural journals. They either contained
an occasional article on the subject matter or, contained
articles which were close to the needed subject matter.
For this reason it was felt that they should be watched
further and checked again at a later date. As the field







Council of Facility Planners, Journal
Environment/Planning and Design
Ergonomics




Journal of Social Problems
Journal of Social Psychology
Journal of Personality and Social Psychology
Landscape Architecture
Library Bulletin. Dept. of the Environment.
Great Britain.
Organizational Behavior and Human Performance
Social Problems
Sociology and Social Research
Sound, Journal devoted to the study of audiology
Transaction
Zodiac
III. Do not include ; These are publications which may contain
some useful information every six months or once a year.
They would usually be indexed in the suggested indexing
and abstracting services and thus not lost completely to
the proposed data bank.
We exclude these generally for the following reasons:
1) Solely behavior oriented and not dealing with the specific
problems or subjects of concern here (e.g., using rats or
pigeons, etc., as subjects); 2)Solely engineering in
concentration (i.e., describing how to design or build
a particular structure or system without discussion of
its effects); 3) Highly abstract discussion of design
problems (i.e., discussing color and its effects abstractly
without relating the discussion to a given physical area,






British Journal of Social and Clinical Psychology














International Journal of Environmental Studies
Journal of Applied Psychology
Journal of Applied Social Psychology
Journal of Comparative and Physiological Psychology
Journal of Experimental Social Psychology
Journal of General Psychology
Journal of Psychology





Indexing and Abstracting Services . The titles listed below have
some use. Bearing in mind the great amount of inevitable over-
lapping, the first group should cover a great deal of the field.
A list of search terms should be developed for each individual index.
I . Most Useful ;
British Technology Index
Building Science Abstracts
Council of Planning Librarian's Exchange Bibliographies
Current Contents in Engineering and Technology
Engineering Index
National Clearinghouse for Criminal Justice
Planning and Architecture. U. of Illinois Campus.
(Keep aware of their acquisitions)
RIBA Library Bulletins
II. Other Sources Covering Broad Area :
Applied Science and Technology Index
Architectural Index
Art Index
Avery Index (Good for retrospective searching)
Cumulative Index Medicus
Dictionary Catalog of HUD
Dissertation Abstracts
H.M.S.O. Catalogs




Monthly Catalog of Government Publications
Psychological Abstracts










Another search of the literature was made to check the
validity of the journal list presented in Appendix II. The
call numbers are for the University of Illinois library
holdings of the journals. An asterisk indicates those journals
which are also available at the CERL Library. Journals located
at the University of Illinois have limited circulation, but
may be taken to the office of photoduplication in the basement
of the main library for xeroxing by them. The office charges
10<: per page, however, the quality of reproduction is much
better than that available from the 5<: per page Xerox
machines located in campus libraries.
697.05 *ASHRAE Journal. Jan. - May, 1973.
AS
Engin. Feb. 1973. A new application of building analysis
procedures, pp. 45-51.
305 American Sociological Review .
AME
Educ.
006.05 Applied Ergonomics . March, 1973.
AP







The Architect . Jan. - April, 1973.
Jan. 19 73. Computer-aided architectural design,
pp. 57-59. Other issues include product analyses




Architectural Association Quarterly . 1972 issues.




Architectural Research and Teaching , vol. 2, 1971-72.
(1973 issues not yet in library)
.
Nov. 19 71. Some observations regarding man-environment
studies, pp. 4-15.
Nov. 1971. Color systems and color scaling, pp. 16-22.










Built Environment . Jan. - May, 1973.
Scattered short items which might be useful, for example,
March, 19 73 - an article on "Brick" which examines




DMG Bulletin. Feb. 19 73 - May, 19 73.
No articles, but good lead-in into other items; notes




DMG-DRS Journal (formerly DMG newsletter) . 19 73.
Jan. - Mar, 1973, vol. 7, #1. Use of statistical
methods to measure people's subjective responses to
urban spaces. pp. 1-10.
April - June, 19 73, vol. 7, #2. Perception, environmental





''Design and Environment . vol. 3, 1-4, 1972.
No articles , but good source of information on research
ongoing at other organizations.
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729.2 EDRA Proceedings .
En88
Arch. Copy available at CERL; copies on U. of Illinois
campus checked out.
*
331.8305 Ekistics , Jan. - April, 1973.
EK
CPLA Some issues missing (Feb. and March) but no material
in remaining issues. Ekistics is changing to a format
of devoting each issue to a single topic, so the journal
bears watching in any case.
*
309.2605 Environment and Behaviour . Vol. 5, #1, March, 1973.
EN
CPLA "The Spatial Character of Friendship Formation," pp. 43-65,
(excellent bibliography)
"Human Ethology - Personal Space Revisited," pp. 67-71.
"Physical, Social and Personal Determinants of the
Perception of Crowding," pp. 87-115.
301.305 Human Ecology . Mar. and Sept., 1972 (Most recent
HU issues; vol. 1, #1 and #2, new jnl.)
Biol. Vol. 1, #2, Sept. 19 72. "Privacy and Environment,"
pp. 9 3-110. Plus excellent bibliography.
612.05 Hiiman Factors . Feb. and April, 1973.
HUM
Engm. April, 1973. Results of an ergonomic investigation of
large-space offices. pp. 111-124.










621.3205 Lighting Design and Application . Jan. - June, 1973.
LD
Engin. Feb. 19 73. pp. 39-4 3. Summary of current continental
research in lighting; includes descriptions of Canter's
work. Short bibliography.
March. 1973. Lighting design and air distribution.
pp. 46-48. "... interaction between illumination levels
and lighting efficiencies for various air-handling
systems.
"
March. 1973. pp. 54-60. Technical topics section.
Includes such topics as "Visual Comfort Probabilities."
May. 19 73. pp. 19-22. Nonuniform lighting in office
spaces
.
June. 1973. Includes abstracts of papers presented at
the yearly meetings of the Illuminating Engineers
Society. Full texts will be published beginning in the
October 19 73 issue of the Journal of the lES. Topics
abstracted include:
Office landscape and open-plan lighting.
The movement of people toward lights.
Display lighting preferences.
Interim study of procedures for investigating the
effects of light on impression and behavior.
621.3205 Lighting Research and Technology .
LIG
Engin. V. 5, #1, 19 73. Individual and group differences in
discomfort glare responses. pp. 41-49.
V. 5, #2. Spaciousness in interiors, pp. 103-111.
Includes scan abstracts at back of each issue.
301.305 *Man Environment Systems . Jan. - May, 1973.
MANE
City Planning Jan. 1973. Research note on "Representative research
in social psychology." p. 41.
Research note: "Size of informal groups in public
areas." pp. 51-52.
Research note: "Environmental illumination and human
behavior: relationship between spectrum of light source
and human performance in a university setting." pp. 5 3-55.
March. 19 73. Research note: "Interpersonal spacing in
two-person cross-cultural interactions." pp. 115-117.
May. 19 73. Article: The relationship between micro-
and macrocrowding phenomena: some implications for
environmental research and design. pp. 139-149.
Research note: Contextual fittrngness of everyday











Sociometry . March, 1973.
No material.
Some journals included in the second list were scanned
for material. The assiomption that they would contain only




AIA Journal . Jan. - June, 1973.










Journal of Personality and Social Psychology . Feb. -
June, 1973. Added to the list.
June, 19 73. Boundaries around group interaction. Effect





Sociology and Social Research . Jan. 1973.
Nothing.
Several indexes and abstracts were checked. Usually the
material in the indexes and abstracts leads back to articles
in the main lists, but the material is six months to a year








Building Science Abstracts . Jan. and Feb. 19 73.









1. Reactions to Open Plan Offices- Built Environment
(October 1972), 465-467.
2. Spatial Arrangements in Freely Formed Groups. Sociometry
,
34 (no. 2, 1972), 270-279.
3. Interpersonal Speaking Distance as a Function of Age, Sex
and Relationship. Sociometry , 35 (no. 4, 1972), 491-498.
4. The Effect of Spatial and Interpersonal Variables on the
Invasion of Group Controlled Territories. Sociometry
,
35 (no. 3, 1972) , 477-489.
5. Seating Arrangement and Conversation. Sociometry
, 34
(no. 2, 1971), 281-289.
5. Living off the Ground. Architect's Journal , 150 (August 20,
1969), 459-470. (inEkistics)
7. Changes in Employee Attitudes and Work Practices in an Office
Landscape. EDRA II , 14-1-1 to 14-1-9.
8. Testing a Housing Design Reference: A Pilot Study. Architectural
Research Quarterly (1970-71).




10. Desk Heights. Applied Ergonomics , 2 (no. 3, 1971), 138-140.
11. The Effect of the Meaning of Buildings on Behaviour. Applied
Ergonomics , 1 (no. 3, 1970), 144-150.
12. Interpersonal Space in Natural Settings. Sociometry , 33
(no. 4, 1970), 444-456.
13. Individual Differences in Annoyance by Noise. Sound, 6
(1972), 56-61.




15. Ecological Aspects of Group Behavior in Social Isolation.
Journal of Applied Social Psychology , 1 (no. 1), 75-100.
15. Analytic Sampling for Design Information: A Survey of
Housing Experience. EDRA I , 183-197.
17. Behavioural Design Criteria in Student Housing. EDRA 1 ,
243-258.
18. Delineating Personal Distance and Territoriality.
Environment and Behaviour (December, 1971), 375-381.
19. A Study of Proxemic Behavior: Toward a Predictave Model.
Environment and Behavior (December, 1971), 418-437.
20. Music—An Aid to Productivity. Applied Ergonomics , 3
(no. 4), 202-205.
21. Social Ritual and Architectural Space. ART , 1 (April, 1971).
22. Natural Landscape Preference: A Predictave Model. Journal of
Leisure Research , 1 (Winter 1959). (in Ekistics)
23. Thermal Comfort: A Behavioural Approach. Architectural
Psychology Conference, Strathclyde (1959), 30-35.
24. Pupillary Response to Architectural Stimuli. Architectural
Psychology Conference, Strathclyde (1959), 35-39.
25. Visibility and Privacy. Architectural Psychology
Conference, Strathclyde (1959), 39-43.
25. The Assessment of Room-friendliness. Architectural
Psychology Conference, Strathclyde (1959), 48-55.
27. How Loud is Loud? Noise, Acoustics and Health.
Architectural and Engineering News (February, 1970), 20-22.
28. Perceptual Effects of Reticulated Detailing. Architectural
Science Review (June, 1970) , 55-74.
29. Noise and Vibration. Architectural and Engineering News
(February, 1970), 33-35.




MATERIALS USED IN INDEXING STUDY
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User Group— a "profile" of individuals for whom the relationship
has been shown applicable (e.g.. Army, volunteers, grades E-2
through E-5)
.
Constraints—additional factors influencing the activities,
facility, or environment. Such factors include management re-
quirements (check-in is required upon entering dining halls),
social influences (music choice has major racial differences)
,
physical environment (Ft. Leonard Wood is rather isolated)
,
economics (spending free time away from barracks will cost the
soldier more money than spending it in the barracks)
.
Facility--general type of facility (e.g., dining).
Area—the functional area within the facility; a "key station"
or spatial area (e.g., "sign-desk" or "latrine").
Activity--observable behavior, or identifiable behavior and
attitudes which can be described as "overt" or "covert."
Relations—two major relationships are accounted for: the re-
lationship between overt and covert activities, and the relation-
ship between "activity" and "physical characteristics." These
relationships may be represented by a correlation coefficient
or, if this data is not known, merely by a plus or minus sign
to indicate a direct or inverse relationship.
Physical Characteristics - -environmental elements which the




1. Raad article through. Do not fill anything in.
?. Fill in "key ord" columns. Try to use nouns or short phrases.
List "ords corrpsoondinc; to main concepts.
3. Construct rela;;ionshio sentences. Refer to "key '-.'ores" for
concents. Some concepts '-/ill not go t'.irough relationship
coluiTins, ?^ut fill in '-nat you can.
<• Mrite out complete sentences resulting from relationship coluiiins.
?.rticle number "Seating Arrangement and Conversation," Sociometrv
.






















^. , c. ^° and to anotherOther s
Subject
a. Affiliative tendency
b. Sensitivity to rejection
Descriptors:
1. Proxemics
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1. Read article througii. Do not fill anything in.
?. Fill in "key ord" columns. Try to use nouns or short phrases.
List -ords corresponding to main concepts.
3o Construct relaLionshio sentences. Refer to "key '/ords" for
concepts. Some concepts "/ill not go t'.irough relationship
columns, but fill in '-ftat you can.
<. Mrite out complete sentences resulting from relationship columns.
?.rticle nuxriber Visibility and Privacy. Architectural Psychology

















































































































































































































































































































































































1. Read articxe through. Do not fill anything in.
?. Fill in "key ord" columns. Try to use nouns or short phrases.
List "ords corres )onding to main concepts.
3o Construct relationshio sentences. Refer to "key '-.'ords" for
concepts. Some concepts will not go t'.irough relationship
columns, but fill in '-nat you can.
<. Mrite out complete sentences resulting from relationship columns,
?.rticle nuiiiber
Key 'ords:
Changes in Employee Attitudes and Work Practices
in an Office Landscape. EDRA II
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1. Read article through. Do not fill anything in.
^, Fill in "key ord" columns. Try to use nouns or short phrases.
List "ords corrss'^onding to main concepts.
3. Construct rela^ionshio sentences. Refer to "key '-/ords" for
concepts. Some concepts '-rill not go t.irough relationship
columns, but fill in '-nat you can.
''. . Jrite out complete sentences resulting from relationship columns.
i^rticle nux-nber
—"Tasting a Housing Design Reference: A Pilot Study,"
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2. What was your most recent project?
3. Please place a check mark by any of the following methods which




Personal file of pertinent articles
Communication with co-professionals
Abstracting and indexing services
Magazines and iournals in your field
Textbooks




4. Please check appropriate boxes. Add any titles you feel are of






































































































































































































open & closed space
















Rate your interest in the following (on a scale of one to five
with five indicating highest interest and one indicating
lowest interest) as you feel they might apply to your design
work.
1. Delineating personal distance and territoriality
2. Reactions to open plan offices
3. Testing a housing design reference: a pilot study
4. Living off the ground
5. Seating arrangement and conversation
6. Spatial arrangements in freely formed groups
7. The ecology of privacy
8. Interpersonal spacing in natural settings
9. The effect of the meaning of buildings on behavior
10. Ecological aspects of group behavior in isolation








Vocabulary control is the heart of an information system.
An indexing language must exist to bring the vocabulary of the
indexer and searcher into coincidence, thereby preventing
indexers and searchers from using dissimilar terms to express
identical subject matter. To the indexing vocabulary is
naturally linked the subject matter under consideration, its
special characteristics and organization, thus the manner in
which it should be stored and retrieved.
The subject heading in a library card catalog is an
example of a controlled vocabulary most familiar to informa-
tion seekers. The subject heading represents the first step
of the four basic phases of information retrieval:
1. word retrieval : words that will adequately describe
the information sought are identified.
2. reference retrieval : identification of references
that are pertinent to the inquiry is made.
3. document retrieval : the actual document is located.
4. data retrieval : sought information is extracted
from the documents.
To a degree, a reversal of the process just described would
characterize the task of the indexer of information for a data
base.
The compilation of a word list for an indexing vocabulary
can take the form of a thesaurus. This type of word list is
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especially useful for a data base compiled for computer
storage and access, since the links between terms can be machine-
coded, and since a thesaurus is not a static word list, but
rather one that expands and changes as the information to
which it is linked is added and taken from the data base.
The thesaurus under discussion here can be related to
the familiar Roqet ' s Thesaurus in basic concept, in that it
links words in related areas. The terms in the suggested
thesaurus, however, go beyond synonyms and antonyms, since the
entire range of relationships between terms on a given topic
can be displayed. The terms used are extracted from documents
in the area of information under consideration and arranged
alphabetically in hierarchical format.
A document on a specific topic will thus always be
linked to a uniform set of terms, even if the subject matter
is expressed in the literature or by the searcher with a
variant term. A thesaurus is instrumental in preventing
inconsistent use of subject words.
Guidelines for Thesaurus Development
Before any information system can be developed, basic
decisions must be made regarding the parameters of the
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information to be included in the system and the format of
the vocabulary used to store and retrieve the information
which comprises the data base.
Contingent with the development of a thesaurus is the
necessity for guidelines for thesaurus formation. The following
guidelines should be considered as the thesaurus for data base
control expands:
1. After a basic structure for the thesaurus has been
decided on, the thesaurus should include words taken from actual
documents to insure a direct link between the vocabulary and
the body of information that it represents.
2. The primary objective of the information system under
consideration is the linking of behavioral and architectural
terms. Attempts to develop a vocabulary that accomplishes this
goal will necessitate not only adequate vocabulary sources,
but also consultation with subject specialists. It is impera-
tive that the structure of the thesaurus avoid unacceptable
a, priori assumptions and coordination of terms.
3. The users of the potential system have not as yet
been precisely identified. A common complaint of the users of
other information systems is their inability to retrieve rele-
vant terms when conducting a literature search. This is often
due to false coordination of terms and the documents to which
they are keyed. For this reason, the thesaurus should not
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only be tested by indexers for validity and coincidence of
terms, but also by searchers. Then the vocabulary will develop
in a way that will avoid disappointing retrieval results.
Thesaurus Display
As we explored displaying the thesaurus, several different
methods were attempted (lattices, facets, etc.). The method
given below is recommended with reservations. Given the
problems of the vocabulary under consideration, this sytem of
display is helpful, yet we are aware that it is subject to
individual preferences and interpretation. As the thesaurus
display develops, it would be wise to undertake statistical
word counts, checking for frequencies of word coincidence in
given documents. Such a count will aid the compiler in having a
data backup for display decisions.
The method by which the vocabulary is listed for access
to information is essential to the manner in which the
thesaurus is organized and used. The format recommended
below has been chosen because (1) the format allows for many
facets of a single word or idea to be brought together with
ease, (2) indexers and searchers comprehend the structure
without complicated pre-instruction for its use, and (3) the
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Each term in the hierarchy above will appear elsewhere in
the vocabulary in a different arrangement, linked to different
terms. Here the perspective is from the main word CHAIRS. The
concepts linked to the word CHAIRS relate to one another via
the literature.
By the abbreviation BT (broader term) the searcher or in-
dexer learns that there exists a broader hierarchy FURNITURE
DESIGN that will give him information if he looks at that
hierarchy on other related topics such as ergonomics .
NT (narrower term) indicates that there are subconcepts which
relate to the main term. RT (related term) shows that there
are related concepts different from and often more general than
BT and NT that appear in connection with the term CHAIRS.
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RT is a useful concept in that it allows for terms to appear
in the hierarchy which might otherwise be excluded because
the term does not at first glance seem to fit logically into
the structure. UF (use for) can allow the vocabulary to
appear in the alphabetical list but not within a hierarchy.
It also allows for the consistent use of terms by indexers
and users, i.e., a term such as mobile home could appear in
the system. The searcher or indexer could begin their search
with the term trailer . They look in the list and find
TRAILER, use MOBILE HOME , and MOBILE HOME UF (use for) TRAILER.
Thus the same word MOBILE HOME is always used to express a
given concept, but there is always access to that word via
the variant term TRAILER using the UF indicator- The UF indi-
cator involves arbitrary decisions which provide for indexing
consistency.
This example demonstrates that the choices for hierarchy
formation will depend on the linkage of terms found in the
documents themselves and the placement of a word within a
hierarchy which will at times be arbitrary, i.e., is seating a
RT or BT? For this reason any hierarchical display of words




Below follows a list of considerations which must be kept
in view when adding a word to the thesaurus:
1. elimination of redundancies.
2. combination of synonyms. This step involves some
arbitrary decisions as the example of MOBILE HCMES
vs. TRAILERS has shown.
3. introduction of higher generic terms (FURNITURE
DESIGN)
.
4. breaking down of generic terms into specific
terms (CHAIRS)
.
5. determination of use of singular and plural forms
of nouns. Without consistent use of singular and
plural forms, terms can be listed within the vocabulary
during alphabetization (CHAIRS instead of CHAIR)
.
6. determination of accepted permutations and uses of
multi-word terms. Natural language order and
thesaurus order may not coincide. Preference is
usually given to natural language order: FURNITURE
DESIGN not DESIGN, FURNITURE .
This is not meant to be a complete list, but rather an indica-
tion of some factors which should be considered in thesaurus
compilation. As the vocabulary develops, a manual for thesaurus
construction, a thesaurus term control form, and a definite
selection procedure should be developed. Without a careful
consideration of language and content problems, the thesaurus
will develop in a haphazard and useless fashion and not accomplish


























JV OJ UST ABILITY
AOJUSTABLt DESK H
















ANXIrTY RE AC. T IONS




AS_s t s_s ::i E f^) T
ASSES S^F^NT













































































































































































































































































COf" Ft. P T A B L r. PCS IT ION
CONTKCLLFD ENVIRCNMcNT








































































































DESK PiJS IT 10^,1
OESKS AN u TA BLES
DETuRMlNjATIGN OF NEUPCTICI
I F F E R = N T
_
T Y PES O F P EOPLE „








































DOR'^. IT Z^i UJILL INGS
cDGt S
























































































































F A C T QhX
FAMiL lES
F AMR Y_ HQi' SEHOLP_












































FR lE NOL Y



























i^'Jk'O I TURE ARk ANGc l^'ENT
FUR_M Jl"^ti_. ARR_ANGEVENX_
FURNITURc A5hANG£Mr^jT
F JRNITijRE ARR ANGE'^ i:NT















































_GR Oj.! P_ ISQL ATIOM
^
15








'GRllUP'rMG OF Dk^ELLlMG IJNITS 8











HIGH PUILOINGS FOR COUPLES











HIGH RISE hOLSING 6
HIGH RISE HOUSIN'G 3
HIGH RISE ^ITH INTERNAL ACCtSS 8
HIGH SCHOOL SENIORS 2
HOME 14
HOME LIFE 8



























HOUSIN;:, UNITS IN CLUSTERS , • 16
HUMAN' 'BEINGS 28 A
HUMAi\ BEINGS 29




HUMAN NJOISE SrNSITIVITY 28A
HUMAN ijOISE TOLEkANCl ^6^
HUMAN t>cf.5 ]M^I_ J TY 13
HUMA!\ SPACE 9
HUM/.N SPATIAL riEHAVIOr 18
HUMAisj TERRITOR IAL -^EHA V IP.-' 4^











I NAT I ON
lACY























































































































ION WITH THE ^HYST^AL ENVIf-CNM£NT































































INTlI^ PERSGMAl 'JlST/\NCr 12
INTchPcPSCNAL DISTaMCt. 18
INT:;r^PrRS:'^AL PPOXI-^^ITY 21
INTi:hP"> SfNAL kEL AT ITij S ( lU PS ) 7
INTcRPtRSJMAL PeLATICN;5HIPS 15
INTPRPERSC^'IAL SPACING 12






ISOLATED LIVING UNITS 15
LABORATORY 20





LAkG^ empty ROPw 2
lam;e groups 2
lakGE groups 8









LEVEL OF ILLUMINATI^^ 8






LlHh->RY PU'^LIC REAL'P'G ^, i- .^ 9
Llf^RARY STUDY AREAS 8







LI Nil TED ECGNCMIC I^EANS 8
LISTENING SICM 5
LISTENING TO MUSIC 5
LIVING 6

























































MARK I NG OUT TEkRIT
FSOf.'NEL


































M I n- '^ IS E WITH














MjJSiX Ll S TENI
MUSIC, C "INT IN

















N E_ I GHBJ)^^ HG 00
NcKVOl.'SNESS







































































^j C L E -^ I C A L
N TFFICx
PESIGN


















































































































































































PREFERENCE FOR LARGE ROOMS























PPIVAT- hXT^KMiiL S^^ACr 8

















PROXIf^aTY TO Ar-'ENITIF? 8
PROxi MI TY rn NniSc 6
PROXIMITY "!"P NOISE- 13
PROXIMITY TJ OTHER .;wtLLlNr,S 8
PSYCHOLOGICAL C OMS
I








RATING OF i'OCM 24
REACT lO'JS TC NOISE 28A
REACH TmS to riOISE 31
READ I NO 2
RE AD IN'-, 8
RE AD IMG 9
REAOirjO 19
R EC N I T 1 N >-\ f I M f. I V I r A L 8
RECRE AT ION 23
RECTAN.iOLAK FU'^NITUfL A kk aN'^EMEDT 5
RELTAN.iULA•^ SPACE 23B
RECTILINtAR eOXES 28B
RECTILINEA"- OFFICE Ok I O 7
RECTI LI NcAR PLANES
RECTILI'-^JEa? SPACE 28B
































































































































SEAT I N^; POSITIPN 18
SEATING, Ph-FLRFNCE 5
SEAT IN";; Ph-rt.RcNCc 18
StCfv.-T-.i- Y's CFFICc 11
ScM•\^:TIC ATPkAISAL sCiLFS 11
SENSI- !F -'lLL'NM^C' B
SEr^.SITIVITY IC .-J! I '/' Jl
SEMSIT-IVITV y^ .:: j:CT i-.v 5




sex CC 1f^.^SiTIi^' ;''F G«r!|D 4
SEX LOMPflS IT I(;N of GhOUP 12
SHAPE 27
- SHAPc OF Fl OM 21
SHAPt:S 288
SHAPFP I.UM LS 16
SHOPPERS 4
SHUPFI.^G MA I.I. 4
SlD-:.-MK 4
SiLcNCE 20
SINGLt CLL'. ICAL OFFICt. S 1
SINoLF FA^-ILY ^^GMt 16
SIi^JGLc 'irCUPAflT F'=!i:r 21
SI^JGLE (^iFFICES 1
SINGLt PcPSTN OFFICE 21
SINGLE SlX PAJc-'S ( '^^f; il IPS ) 4
SINbLE SEX PAIKS (GROUPS) 5
SINGULAR SPATI\L PEhCEPTIGNS 28B





SIZE OF TABLES 9
SIZE PckCEOTIC.rj 28B




SMALL A^•^ P^IVAT^ 8
SMALL >^Oi'PS 8
SMALL G.'^r-ijns 17







SOCIAL C or TACT 16
SOCIAL GROUP niFFERENCES 27
SOCIAL INTEkACTIL'N 7
SOCIAL IN'ERACTICN 8
SOCI L Ii^jTE=?ACT lOM 12
SOCIAL IK'TEkACTION 17
SOlI-AL I'•'T';^^ACTIn^: 17































- SPaC- ADPROPR IATI3NJ


























































































STOPY I i"^ 19
STUDYI ."> ALjf^itr 9
STUDY I -If; '/IT'-' '-.;' ijii 9
SUB jt L !• s -^£ ^p.. J5 es 11
SJHJ_C"3 20









SYMBOl IC OFCGRATICN 21
TABLh SH^P^ 18
TASL- SI7= 9





TaS"< Pf P'^C^'^IANC :i 24
TEMPlPATURc 24
TEMDtRATlJRc, PS YC HHLLr, K AL eFPECTS 24
TcNUt^e 16
TEf-RACtO HOUSES 8
TERkhC::P houses iPPUND 3^V^^ SOUARES 8
TEkJ' IJlr' IALITY 4
TERRIT'IS IALITY 9
TE^^P IT ]K lALl TY 15




















VAR I AT IliM^ I'M "UI L''Jl ;-'"^ SI ''t 24
VARIlI.' r::L'T--S 17
VEGcTATIf-K: 23
VERSATILITY OF AP R Ai.iGE -1 i.-^iT 2







































































































































































^TUDYT'G ^._ ._ 2_ „
Vtr-.SAT ILITV G"^ APRA"-J(-- m-;mT 2
ACQUAI^)TA^'CES 3
AGE 3














lNTEPPER?r')AL f'l STANCE 3
LfNnnN, ENGLAMO 3
^^LE 3
Male sj^. JrC"^ 3
MARKETS 3

















APPROPRI ATinN OF iJRJECTS 4
ApPRQpc I /^X IHN OF TEKKITOPY 4
AREA 4
AVOIDANCE 4






OISTANC= BETWEEN SURJ'-'CTS 4
FLIGHT REACTION 4
GROUP (-IF PEOPLE) 4


































SEX CUMPnSIT ION OF Gpnijp
SHOPPERS
SHOPPING y AL L ,.
.
SIDrA'ALt<































































































RECTANGULAR FURNITUPE ARft ANG^^f NT
5
5











































































ENVI-'iJN^^ENTAL FAC THf' S
6
6










HIGH HUlLTIf.'GS rti-j r.-.



















L.I'gDON PW EL LINGS 6_
LTIfMLIN^^SS 6
LDw PMILOINGS FC''' FA^ILIiS _ __ -. - . A_
^4,';I PDL.^'iLc 'INVI ^I'M^-IFNT AL ^'^CTOf'-i 6
IPP-Gt-GUND 6-













SARRIFRS n?: CO'-""-'UNICATI ON 7
•:^lJ.SINr.^^ HF^ir^- 1_
CLEP ICAL Pf^SG^'MEL 7
ILERILAL WORK. . 7-
: JM MUNI CAT ION 7
CONVENTIONAL OFFI.Cii_ _ . 7__
COnPERAT ION 7
r. tlRPOPATF HrAOniJARTf^RS 2_
I ST^'. ACTIONS 7
ECONOMICAL - . 7--
tCONOMV IP SPACE 7
EFhiCIENCY . -J-
c'^DLlYEE STATI.IS 7
_EMPL )Yu£i . 2-
FILING (AS lY^^E ""F JF^IC- WJRK) 7
FJNCriONAL T-
3cNE-AL AT^'JSPHcKE 7
jEOMtTRIC OiESIGM_ _ _ __ _ 1-
GRGJP COHESIVFNESS 7




I,MIj:KPERSDNA.L RcLAI ICNS LHIP^S) 7-
LANDSCAPE npFICF 7
1 AMOsTAP'-p nc-c; t -.yi 2_
LAPGE Of^FIC" AQi^AS 7
LIGHTING - . 1-
MAINTENANCE 7




-^ULTI-PER3C\ OFEICE _ - _ _ _ .- 1-
AJlSc 7
OFFICE _ . Z-
OFFICc PL^^N? 7




ORGANIZATIONAL ppAlTIC:;S _ .. __ . Z-

PtKSJNNfcL
PHYSICAL C INS IfiEiJ^TIONS
P















































^ E L 3 iM G I ^l G
4R I_T I SH F A-^ I L I_cS
HUILDIMG APPEARANCE
BUILUIMG HEIGHT






























FAMILY L I VING















(^ I S E
LIFE























I NIT E^-- ACTION





























































PP-JXIMITY TO OTHirR DWELLINGS












































TNniVl i^iMI PR-££ FPrNC^
I IMTLF ACTION











































-<-A'T f NS „ _ _































COMFORTABLE P^SITK;^' __ ^ .
OES<

























































EXPFk I IrtlTAI (<( [|^'S
11
11
-XPfcK I MENTAL SUBJECTS
























TtJOcF 1F P'-''. -5 ENTATJ:nJ
11
11














































































































































A I P F I E L f^ S
A I k P 3 R T S
13
13
ARcAS S'JftJECTtD TO NCISE
13
13

















































































S t< E t P I .MG
CQMPiTA^«lLlTY
':CJL IGICAL '''- I b"^;"r AT IH^'
^KJUP RFHAVIf.K




INTZP. PEP S"i'J.'\L •^fHAV I'j'.































ACCESS TJ COf^MUNITY fACILIIJ^
TENSITY




















ADMINISTRATIVE r £ A T Mk E S






















EXT cRI OR ARRAMGii-M EJVT _ _ ^
















^ETHPOIL ]r^Y OF FXPEP IME\'TAT I'^M
C'HY'SIC-iL '-"MVU ::j"''cNT
OHYSICIL E ^IVI M .>V';^'T H '^'^CTl'-^S
PRIVACY :>-'^A,\ns







































E A T I N r,
HUMAN SP
ISlT^i^n^






























































S ^ AC E
D L 1L ATICNS
H^M^'VinP




S • JC IL R 1
~












































OcSK P IS ITI "i\
J I STANCE
•30 j^ P JSI "IHN
21
F3RMAL IN^;'^ACTIO^;










































































































G^ JUP(;i ) ,



















































































































LIVING U fsLI T S
o::jpa.nit's personality

































































Fk I P^:r^L IMfTS":;




















































.NJISc TJLFRAMC£ . -






















































































SIN3IJLAP Si'ATIAL P E.^ C EPTI ONS
SITE C.)''' PA 3. 1 SON
288
28B






































































ABSENTfrE ISw ACOUSTICS ATTRACTIVE AES BRTTqTO"
ACCE_SS raOCKS^RR^ITAIN <^UILOING HEIG H REVM69
AC"C"^SS"RLnCKS 01 S SAT'I SF^^aCTl 0>! DW£"LLI RETN69'
A C P 1 1 ST_!_C P f^ IV AC Y_C ELL I ) L A R H F FICE CEL CA^T 72_
ACOUSTICS'a'TTPA'CTIVE .i^STHeTlC CONSI RRnHTO
4C0IJAIMT;\MCES AGE BEING AT EASE R«IT HESH72
IN AN OFFICE LANDSCAPE
ING APPEARANCE BALCOMY
J HEIGHT C H I L n f. E ^' 'n~E fV
S TO OPEN "LAN OFFjCES
LAN D S C A P E " A B S E N T'^E E I S "^
, SEX AND RELATIONSHIP
ACTIVITY NORM A^RAl•^!GEME^iT PF FURNITU BATcTZ'
A E STHEJI^C C nNi_S| D FRAT IONS RAR RIERS OF BRO nyO
^'FF T L rATTVE TEN'DF MC Y C'^ A I R ]PG S I T I ON S ME HrTI
AG- hF_ING_ fiJ EASE BRITISH SUBJECTS C HESH72
AGE, SF'K ANn'RElATTCNSHIP ACOUAINTAN HESH72
AGr,,-.rssi VE REACTIHN A PPR OOR I A Tl IN OF CHEY72
N FREELY FOC^EO r.QpjjPS
M ACOUSTICS ATTRACTIVE
E ACCEPTANCE «Y niHEPS
TIONSHIP ACnUAINTANCj;^S




ES ATTP ACTIVE BUI LDIMG
LIVING OFF THE GROUND
NS AGGRESSIVE SEACflOM
lAT IQN OF HRJECTS AREA
TUDYlNG VE^SATILI










A P o'^ PR'TaT IO'n"' of OB J E CT





















TAL SET ^^USIC SE
""M T
S""
C ! Rt U L A R F URN
XPER I CENTERS FJJRN
ERSON "GR"0"UPS FURN
D GROUPS A CTIVITY
"^OSE ROOM THE STFaTTNG"
NG ARRANGEMENT SpA^^IAL
F ARRANGEMENT SPATIAL
OF OFFICE WORK GENERAL





A R J- A M >",




















AT ION CHAIR S
N "FTxED SEATS































HORITY HOUSING ES^^TES ATTR'C
F B U I L D I N G A"T 1 1 T ' IP t ;^ AUT H'l
R
OPRIATION OF TE"ii^ ITOPV AVOI^TA
3F TERRITORY AVniCANCE AVOIDA
VE BUILDING APPEAPANCt- HALCON
TIVE AESTHETIC CO
TI V^ RIIIL CING APP
T'^Y" HOUSING ESTAT
N C E _A \ip J p ANCE BY
"NCE" BY "INTRUDER B
Y ACCESS BLOCKS B
STHET IC CONSlDERA
AVOIDANCE BY INT
SI ON HiiMAN TERR IT
SHIP ACOUAINTANCE
TISH SUBJECTS" CUL
EARAVCE B AL C
O
NY A
T CHILDREN DECK. A
INTERNAL CORRIDOR
6ALCCNY ACCESS B











S AFCILIATIVE TE^DE^lCY C.^M'^ POSITIONS
SITIONS ANGLES ^ET^EN CH AI P_S _C HOOS I^NG
E M E fvl T AN D C N V t R S"A T I n m
" '
" c h aT R S " F"E '^ A LE






















R t H A V I
>--> E'ha VT




OR CORf^IOnp DEF-NSE REACTIONS
Fr " "Tnt"f pa c"tTng"'g"r
















E A S E







r,R IT A I"
B R I T I S
buTldT
IV i It 1
DISSATISFACTION
L I V I NG F c G R UN
•^1 BUILDING HGI^HT
H SUBJEC TS CULTUR









^UILJ^JMGS FOR CUIJPLES H
HU I L'^ ING 3 >= R """STN GL c ~Pt


























PLL EGE STUDEN MEHR7I





TIu^J 0IST4MCt-S R~T'^t"iZ: CHAIPS IMMEOIACY niSTANCES BETWEEN S MEHR71
UPS LARGc kOGm i^LACINi~^
CE INTEGRAT<=0 McI^^ijlfs
-^ I T A IN Rl 1 1 L n I :\| G H ; I Gl-l'
•^S I'MDIVIOLIAL LHCArir^
ANGLtS rt^TWcEi'M CH.M •-,'",
SEATS COLLEGE STin:-^!!'.
fMAlKS REACI^iG KPOM PiJ:^POS£ ^GOM SI7 f^ATC?^
CHAMGES IN E^^PL lY EE ATTITilQ ES AND WG BROOTO
CMlLnRFN DECK ACCES S^BLOCKS I SSATI S REYN60
LHfilCE r^JTERJ_OR_L^'"'.E_E';^TY_ f-fjDM LAR BATC72
CHPnSI.\:G SPATS CHLLEGE STi)OE:NtS cYr'C "Ehptl"
G TtriiLAR FIJPK'ITIIKE A'' ^AMGEMc:'-,it COMV/E MEHR71
LAk plan rLEc^ICAL 'J ^R''
aPE^; i^FPIC^. npcM nL:;<j
CATi:!N BIISriESS nFf^IGF
R DFFICE CELLliLAK "'Lar-i








OFFICES CL'-MCAL WORKERS CD
OP_F I C E ^ PREF ER ENICE ^OJ^ I A RG
P'c R S ONN c L C TEo ICAL WORK 'COM
WORK CLERICAL OFFICES CLERI
WORK CC^MiJNICATinN CONVENT!








C H A i R S C Hf nS IMG' S'^'aT ?
lOERATIQNS BA^R I E R_S_ ^f'
ERSJNNEL CL'ER ICAl' '•JOFk
FICES CLERICAL wnRKE*-S
COHr-«;ivENcSS ILLH^INATinN OFFICE INT
^ hlLL.^-!" ^ t riECI SIONS CONFERR ING CGNV
COLLE^'E' STUCTENTS CIRCULAR F'JRNITUKE
C n r NIIIN I C A T jni;-) business OFFI C r CLERIC
r riMMifM'lC A"^ I^^N" convent IONAL ""^FF ICE CO













THE INVASION OF GPOIIP
CAL "JORK COMMUNir ATIfA
CCNcpCRING CONVERSE
C ^|_SJP ERATIONS ^^ARR
CCNSTRAr^JTS SEX Soe'




c OECISIONS CONf^EPR I^G





Cr^lVVERSAJK^N CO NVE R
C ON VE R S AT"i N ~F I X EO"
C C NV E R S I NJ^J)c: C ] S_LOJsl
r n n p ^ R
A


































LDS HIGH BUILDINGS Fi.R
OR
' S E T TING S' N ON VE R p A l
EASE BRITISH SUBJECTS
CORRIDOR OcPENSE RE






HiO U S ES HUSB


















IL D I N G HE I GMT c H t LT^'eh
(JOER BEHAVIOR fORRlDOP
CULTURAL DIFFERENCE
E CJ S I '.^ N - M A KJ N G__E M P
£ C I S'l ON
S
~ CON FE P R IN
F CI SIGNS I NO I V I. J2' J A
n E CK ACC E SV R"L0C K S
DEFENSE REACTIONS H
"CONVERSATION CO
LOCA T I_0 N CHOICE
DISSATISFACTION
ALL HUMANS MAN-MA








ND LEVEL ENVIRONMENTAL DENSITY ENVIRON^
CULTURAL _B I A_S_^,ULJ_UR_AL DIFFERENCES DISR
NIVERSATION Flxr"D" SEATS DrR"ECT ORIENT^A'tT
S CULTURAL PI Fi^EP ENCES D ISRUPTIO N PI STA
RcN OECf ACCESS '^LOCK'^ "'^ T SS AT IS FAC't ION













NS HALL HUMANS MAN-f'AiV PIS
DIFFERENCES DIS'^UPTIO'o 'MS
SQUARrS INTERPERSONAL PIS
ERACTING INTERPERSONAL ~' I S
ATS DIRECT 1" TeVT AT If-,' "^ I fr
TW EEN C HAIRS IMMEDIACY ni^
N'AL office COOPERATION 'MS



















LLI^IGS GROUND LEV REYN69
IC \i '"r- AGE , SEX A HESH72
BJECT PLIGHT REAC CHEY72
K _G R UPS E XPERIM ^HE S H 7_2
ING"w"ITH OTHERS L ME"hR71
















^ATE HEADOUARTERS ' BR0070
GROUND APPEARANCE REYN69




XTNTANCE'S" AGt BE I NT, AT
AL Ar^SANGEMFMT SPATIAL
CORP IRATE HrA'~)0UA9Tr! ^
EAOOllASTE'i S ECr'lHi*^K/u
S DEOESTk lANS PL:"P THt
"^ ICAL ECOf^^^^Y '^'^ SPAC;
N rC"A fTTVnTTOST" nT SPACE
£D MODULES CHA'^jGES PJ
MY OF SPACE Ef=PICIE^!CY
CI EMC Y EMPLOY E_E_ STATUS
£R S 1 1^' G n EC I S"I G^!-M ak"! K'G
CH.IICE INTER lOt-^ LAR'^^E
^YADS ETMMC GkOIIPS '- X^> E i^J IM ENTER S EX
; ASE i^Rl TISH $ JB JECTS ZU
ECGLTGY sTiJD'^rjTS ST'l^YIN




C'^m ^-^ Y IE ',
P
ECfM«i''V -IF SPACc EFr^ICI^





















EMPLOYEE ATTITUr E S AN W
r .vt PL ny fj F S T At U S ~ E ^ P L OY E E
cMOLRYEES^ PUNCTIONAL^INT
,- y ofV" c ()~rj i;/i rx PEP I Mc NT E» S

















R U P T I ON CI S T A N C E OY A PS'
IS TANiC cS BE"^WEEN SEATS
' C E Y A'D S ^ E""^ HNTC " G
SI ON- MAKING Ef^'PTY
C GROUPS EXDERI-1E
DENSITY ENVIRONMENTAL
ENT AL FACTORS "FEELINGS
ENVIRONMENTAL FACTORS
ENGLINL' MALE MALE SJf^
r MV I PONM =N_T AL DENSJ T^
E N V I R3 N'^ E N TAr ' '=A C"TT' PT
ES_T_ATES ATTRACTIV E R U



























































































(_ ^ I'O ii
EXPERIMENTERS EXTERIOR FEMALE FEMALE HESH72
EXP-F I>''^NTERS FUkJ\lITURE ARP_ANGEMiENl!^ BATC72
E X T = 'R fOR"' F EM A L E ' F EM ALE" SUR"JTCT~"FRTEN~"~'HE SH7 2""
FACT_flRS =EELINGS ^^MJLY HQUSEHOL D__FE__^ EYN_6y
f'A"^':! LY" HOUSEHCfO" F"EEL"T -iOS^OF "SATI SFA ~"PcY"N6""9"
'"
^=LINGS FAMILY HOUSEH1L0 FEELINGS RFYN69
'-E'^LINGS OF SATISf^ACT irN~HOilSEHOLOS KEYN69'
FEMALE ACCEjn;ANCE_RY_i'THERS AFFILIAJ MEHR71
''- r'MAUF"" "F E ^^ ATF " SlJB7EC"^"'FRTENTTS~7N"t ERA"" HES"H72"
F E f-'A_L^ SUB i^C T FRIENDS I NTERAC TING I HE SH72
f'lLI.NO" AS""~'tYPE r^F nc F IC E ""wo'f-' r<" GENEP A RR"0070







P E F L V
EP ini^
TS P'
R J • CT
r"MT '1
FLIGHT R -ACTION GROUP
E : 1 WJM^i. n 0„,'_Ol,l PS_ i)CJiyi~
F U R ' P E K S N G F' U P S ' F U
Pi-'-Ei Y F'ip;;'f '1_^:^'^TJ^S_
F' lENOS' IN^ECAC'^ING I
OF
Y N





niSTAr;C= as a puNCTION O"- AGE, SEX ANO
TUS EMPLOYEES !^UNCTinNAL INTERIOR FILI
ENTS CiRCULA- PiJI-Nlfu"RE AP^aTjGEMFNT CO
EXDERIME^.'Ttr S pUPNITURE ARRA^'GEMEN' HI
P E P S N G t^ OH P
S
F'i J K^! I T rro"^~A'R R"AN G -"M~E NT "fN




















































































LeS ON THE INVaSICN TTf
—GkOUP COnTR ilLLcr TERRITORIES
ACTION GROUP OF pPOPLE GKOIJP OF INDIVIDUAL S GRO UP SP
UBJECT FLIGHT REA'C'TI^m GR OH p 'l^TT0PrE'~"G'R0l7P~TF^'TN'DT
E GROUP OF INPIVIDMALS G'-nnP SPACE INTERACTION INTRU
MENTS I^ FREELY FO^Mf-p, r.^iijPS ACT I VTT"Y""Nn^"M " AR R AN"c7E~M
_
D I STAN CE PYAOS lTi-^NIC r.^n\\o<:, EXP rC I MEMTE^^ S EX"' E R I "^ R
S "rNTE"RTOP~FOUi^ PER SON GFOUPS FURNITURE A^RA
L BEHAVIOR INTERACTING G-oyPS INVASIOi. man-w










C HE Y 72
BATC72
HESH72
NGPMENT IN TWO MEHR71
0"AN MI XtP SF_X CHEY72








NGS F'0» S I ^1^LE ^E P'SOK":
_F UKNITIJP E APR ANG&.'^ENT
"ACTJkS FtFrfNGS -amily
ELIN&S OF SATISFACTION
BUILDINGS FOR " C P ' I PL E S
NG ATTITUDES AUTHORITY
NGLc PERSONS mIGm < j S "
I^JTERACTICN INTRUSICN
DEFENSE REACTIiTNS HALL
MGS PHR COUPLES Hl;iJScS
IGN GROUP COHTSIVrMFSS
STASJCtS BETWEEN CHAIRS
NT HIGH SCHOOL ScNI Of. S^
S no I V I DUAL DECISIONS
"OUP OF PEOPLE GROUP OF
ST OF SPACr; EFcicij^CY
I E N CY Informal c o n ta c t
SS ILLUMINATION OFFICE





5 EMPLOYEES F UN C fTo N A L
EKP-R I^^ENTAL SU^JEC^S
PARTMENTAL FR I ENO SH 1 13 S
VJ_
D
UAL L .K A T ION CHQICc
'Y PEOPLE" OFi= ICE OFFICE
SONS HIGH RISE JHOiJS TNG
MGt^^^'T IN T WO S""0 U AF 1^<
CT FRIENDS I^'T'^RACTI^!G
ANGEF.S STREETS SUBJFC-^
EFFECT OF SPATIAL AND
INTERPERSONAL OISTANCE
AVOIDANCE AVni^OANCE '^Y
ROUP SPACE INTER ACT ION
J^OR INTERACTI_NG J} ROUPS
SONAL VARIABLES" ON THE"
f^R ACTICES IN AN OFFICF
L FRIENDSHIPS




H IGH RIII L_n I NJ^ S
-flGM RIS~E hbnsf
HiGH SCH1IOL SEN
GNOMICAL ECONOMY OF S
DEC^ ACCESS '1LOCKS D
FOPr'>/OU«L ES" HOUSE S HU
F R_S ]_N GL E _P
E
'- S_0 N_S _ hl_








MiniS'^HCLD FEELI'^'GS OF SATISFACTION H
HCUSEHILOS HIGH RIILDDGS FOR COUPLE
H^-.tJSES HUSBANDS LIVING HIGH BUILDING
H'"USING ES TATES ATTRACTIVE HiUI LOING
1
1 (J /j s I N'G^ I NT E R N A L^ C R R n 0"c S' L A b" BLOCK


















DISTANCE -lETWtEN SUB J
HIGH
_
B U I L D I N G S FOR S
^- I C E "I NT"E GR A T r D MG DU
L





















UP SPACE INTERACTION CHEY72
T INFORMAL PR OCEDUR ES C ANT72
URTS INTE:RD"EP"ARTMENTA CANT72"
LE5 CHANGES I N EMPLO BP 0070
UPS INVAS^fON MAN~W0MA" CHEY72
E^. PE'^SONAL DISTANCE L HESH72
I'MTEkACTION' INTRUSION HUMAN TERRITOR CHEY72
I N T E ''DE PAPTME N T A L _F » I EN SH I PS IN T£RI CANT72
INT'ERIOR F ring "as" type OF OFFICE WO BR0070
^NT""" lOR J^X^UR^ PFjRSON GROUPS FUR NITUR wEHR^7J
IMTf-HiT-iQ LA ND SC^A p"i'ng "ma'NY PEOPLE OFF" "CANT72
]vTEf-I'"^ LADGE E^P'Y < VM LA»GE GROU ^ATC 72
J_vT_Ef_NAL
I hiJ E 5 p E s
I N T C Q p (J r,
T Tsi J r p O p IJ
I r! T <- k P F R
ni^FICE SITE OPCICE '^TRUCTUR CANT72
COF R I OOP SLAB BLOC KS LIVIN G REYN69
"SCNAl" r^ISTANC^" IN'^ERREACTING MEHR71
S CNAL DISX^^'L- LONDON ENGL AN MESH72
'SONAL rPE AKT^J G " OIST ANC E AS A " ME SH 72
SCNAl. VARIABLES ON THE INVAS CHEY72
I'^'Tf-RP^ACTING -JITH ilTnEPS L'.IUNGE LIS MEHR71
I MX PI ! OfU. _B^E^HAV I OR COR RI DO R DEFENSE R CHEY7 2
IN'TRUS'IO'M HUMAN ' TERRITOR~IAL BEHAVIOR CHEY72
1^1 V A S^ I Oj\l^ M A N- W '^ A_N__M_I XE D SE X_JM IRS C HE Y 72
INVASfcTN OF "GP"OUP ""CONTROLL"t""b'TERR I T"0 CHEY72
LANOSCAP'^ AnSENT'=EI S*' ACOUSTICS ATTR BP0070
INTERIOR
CATION CHOICE INT^XIOP
"ER Tor LARGE e'mpty R'no^*"
MPTY RfiPM LARGE GROUPS
OFFICES PRE"f"E?ENCE" Fnf-'
CTION DW £ LLINGS GRUUNM
ING WITh'IjthepS lounge
LOUNGE L ISTENIN'G^ RUO^'
OUPLcS HOUSES HUSBANDS
L CORRIDOR SLAB BLOCKS
ND LOCATION LONDON OWE
L DECISIONS INDIVIDUAL
OCKS LIVING OFF GRO'INQ LOCATTCm LONDON
ER RE ACT ING W ITH o T H F R S
_
I £U^ GF_J- I ST EN IN













Y PEOPLE OFFICE OFFIC
'^ L X^Xl _i'ROUPS LARGE
"RGE" ROOM PLACING CHAI
I NG C H A I R^ _R^ ^11 N G RO














G R G ^
G_TO_ MO
I G H " B I ) T
E_^ GRPiJ





LD I ^l G"S" 'F or' S I N C7L E PEP
'"^
^_t '"1^ ' "^ ^ '-^ 'i Lll^^N DW
G'r'OUND \P'PEASANCE OF
INTERIOR LARGE EMPTY
ME HP 7 1
M E H R 7
1
'"CEYN6"9~
_bj: Y N6 9
PEYN69"
RA'!'C72
OWE L IV ING OFF THE
G Rl^QM LISTEN ING TO
_







DOM LISTEMING ^0 '^USIC
"CE LnNQCN F^JGLANO MALi
REACTIONS HALL Hll'-iANS
ACTIMG G^nijos INVASTC^'
S IVTERIOR L Af'^nSC AP T^ir,
LAiMO MALE i"'ALE SM'VlrCT
ORK GENEKAL ATvOgi^HPh i:
TST
E
"^TTN G^T'T ^'i U 5 I C " A L -
NING T:) MU^IC ''ALE "IE ^J
UPi INVASION MAl^i-W^MA^!
TION OFFICE INTEGRaTEO
'IC WALE MEN MENTAL SF'
NING POO^ LISTENING TO




-WOMAN v'lXrD SEX PAIRS
y ^ A k5_^^ " ^ OCKS L IVINr,
T To N L ON nON n w E "L I V I N
G
USTIC PRIVACY CELLULAF








































































































































UN I C AT I C N COMV^wT Iir^Au
cSIVENESS ILLliMINATir M
ING MANY PEHPLE ^^F^'ICu









fl F F I C E'
APPEARANCE OF BUILOIN REYN69
PJ^A N_ J-L^RIC A L W OR_i< C CANT 72
" PERSONNEL CLERICAL' W RR0070"
ION D 1 S T R ACT I C NS CO P P SP 7
FO MODULE'S 'CHANGES I BR0070"
OFFICE SITE OPFICE S CANT72
ANOSC APING MANY PEOPLf
WORKERS 'OPEN PLAN OPEN
OFFICE OFFICE INTEP IQP
E INTFRIOP OPF'I'CE SITE
R IOR FILI N G AS TYPE OF
SITE OPF ICE STPUCTURE
STPKCTiIRE OFFICE W^OPK
REACTIONS TO OPEN PLAN
CLERICAL WORK CLERICAL
ICE P E N P L A N Cl E R I C A L
F ICE WQR K EPS DP^M PLA^'
~' OPEN ^L A'N OP E^• OFFICE
TION SING REACTICNS Tn
CE WORK OFFICE WO'PKtRS
ION P IXED SEATS DIRECT
S Fc-^ALE ACCEPTANCE' HY'
_NC E_
_I_NJ E^ RE AC TING WITH
J'RJECt 'MARKETS NATURAL
GN MAN-k</0"AN ^IXEP SEX^
RBAL CUES i'THER^ PE'RSPN^
ED SEX PAIRS OCCUPANTS
OCCUPANTS PEDESTRIANS
IGHT f>£ACT!ON GROUP 0^
'"cRTDT^'LA'ND SCAPING mamy~
UES OTHER PERSON PAPKS
SUBJECTS INTERIOR' FOUR"
NON VERf^AL CUES O'HEP
SINESS' OFFICE CLER TCAL
H BUILDINGS FQP SINGLE
ARGE GROUPS LAFGF RCiQM
PLAN OPEN OFFICE OFe,v
LLJLAR OFFICE CELLULAP
E ABSENTEEISM ACOUSTI PR00 70
i F F I C E^ J F_F I C L_ L'^i'TEAL^ !^^1^^ '^L^^JJH_ '^ 9 ^''^ ''^^^
N CLERICAL OFFICES PR CANT72
IC_E_ST_RUCTURE '"''FFICE CA_NT7_2
F' OFPIC'E " WOc'K OF'FICE "CANf72
ERAL ATMOSPHERE MEN G BROOTO
opfice j pen pla'
0F_F^!C^ SI_T_E 0_FP
IFF ICE' S'l'PUCTiL^
OFFICE WORK GEN I
OFFICE WORK OFF
OFFICE. '-J "IRK Ef_S_
OFFICES AC niJS"t I
mffi_cf_s^ cler ica
'Vfficfs prefere
OP- EN office OPE
OPEN PLAN CLER I
1_PEN PLAN_CFF IC
''Tp'FTV p'L AN~0'PEN
OP lENJAT ION OJ^
OY>-'ERS'"a"FFI"LIAT
'''TH^P'S LOUNGE L
10"= WORKERS noEN PLAN
OPEN PLAN OPEN OFFICE
C PRIVACY CELLULAR OF
L_ "^j^i^K£iis__cuMMjj'\m: AT I
'nc'e Tor" l~ar'ge rogms"''p"
n plan clerical qffic
c^l offices prcperenc







IV 't TENDENCY CHAIR PO















_" A I P S_^ ..1 C CUPANTS
PAf^S "PEOPL E RE
P'iJ'STR I ANS PE'^













P THE E-FECT OF SPATI
~0
F^











'C AI" 'WORK c OM M UN I C A"T I

















PLACING. CHAIRS READING Pf
'^ L AM C_L r ^ IC AL OFFIC ES PR t
Pl'AN CLE'R'ICAL WORK CLERICAL OFFICES CANT72

PAGE
SINr, REACTnNS TO nr>f:N OLA^; OFFICES ACIMSTK au.IViCY CELl.UL CA'MT72
RK OFFICE WORKERS OPEN'
c PHP SMALL ROOMS pnCM
KINir, S"!"A^!nI^J^, sTAMni^-j'-
LIATIVE TEMOEf^CY ChaIP
YEE ATTTTUHrS A \:' --noK
PLAM CLERICAL OF^^ICES
PLAM QPF 'i '^^F'^ICF GPEM PLAN CLERICAL
P n PU L A T I G N 3 :2C^' ST T E R IJM S_I 7 E S AJTI S^
P'-'SiTinNf stpamgekS str'=ft5 soVjec't "I
P'^_5I r IONS _A_fvK}_LES_HETV.'E:N CHAI'-S CjHOO
'pi^ACT !C-^ I^.' ANi nPFIC^" LAN^^SCAPt: ABT
U!^





HP r 1 70'
CA^^7 ^




Y l< E A C T I QMS A G GR ESS I V L
t^hTwE EM SLRJ ECT FLK-HT
"ED'TcPRITORIFS ANXIETY
AV I F CO F. Pip OP Dt F 5_rJ S^
SIZE SATISFACfiON SIMG
GE ROOM PLACING CHAIRS
NCTION OF AGt, SEX AMC
cK PFkSOM PARKS PEOPLi'
p^ tFt -^ ' MCE F^l^ S'''ALL ROQ'IS kOOM PuPO CA^iT72
P
I- I V AC Y C ELLULAt^ _iOF F I C E CELLOLAR PL A C ANJ[7_2
PRnCEDtlPFS INTEROEP'ART'fEMTAL FPIEN)[^S CANT 72
_£>' i "Ll^
L
1 1'^ M S I 7 E SEA TIMG A gRANGEMEN 3A TC 72
^^E'aCTION APPROPPI Ai'irN OF OBJECTS AR CHEY7 2
Pr- ACTION GPOIJP OF pcilPLF GROUP 0^ IN CHEY7?
rPACTin.^JS AGGRESSIVE REACTION APPROP CHEY72
""
t_i*-Q"J_-"lj' ^ HALL HUMANS M A}J-M A N OISTAN CHcY7 2
Tf ACT IONS TO OPEN PLAN 'OFFICES 4C0US CANT 72
R^CAuI_M_G ^•C^"'_M PiJ IMPOSE ROOM SI7 £ SEA II 3ATC72
'REl'^'tI ONSHI P ACOUaYnTANC'eS "age BE ING HESH72'
kELATIuNSHId ^<ELATIVES pole CONSTRAI MESH72
KS PEOPLE RELATIONSHIP
OR SINGLE PERSONS hjgh
=1 E L AT I ON S H T P P EL A T I V F S
^DECISION-MAKING L.-IPTY
E" INTFRIOF LASGE empty
THERS LOUNGE LIST-NING
'-LATIVFS P'-'LE CONSTRAINTS SEX SPEAK HESH72
rISr MOMSJ^h/}_ J^NTERjMAL CO-^RIOO R SLAB QEY N69
-OLE CONSTPAINTS'"SEX Sf^b ASKING STANDI HES'h^Z
-(jON-
_^X^j£^J mFNT FRS FURN I TURt. ARRANGE '^ATC72
R com' la R GE GR OU p"S LARGE ^ 00 M PLACING =^ATC72
'^TC"^ LIjTFNING to music MALE MEN MEN MFHR71
TOM LARGE GROUPS LARGE
ERENCE POR SMALL^ROn-^^S
? L A CI NG CHAIRS" R E A DTn G
^OCMS ROOM POPULATION
M POPULATION ROOM sTtT'
S READING ROOM PURPOSE
V c ! ' M
R C~-^-
c r r M
Q r G'^
3 f-| C M
PlACINf, CHAIRS READING ROOM PU^ HATC72
POPULATION R OOM SITE RCQm SIZ E CANT72
>URDOSr FCri'^' S IZE SEATING ARRAN" RATC72
SITE ROOM SI7E SATISFACTION SIN CANT72
SIZF SATISFACTION SING REACTION CANT72
-HE SEATING ARRANGEMENT SPATIA RATC72
S PREFEPfNCE FOR LARGE
S PREFERENCE FaR_ SMALL
HOUSEHOLD FEELINGS OF
ON ROOM STTF poo'Ji SI?"
I T U R E -\R R A NG £ M E N T' H T G h
MEN MENTAL SET MUSIC
DOOMS PREFEPFNCE FOR SMALL ROOMS ROO CANT72
P'-0'->S ROOM POPULATHiN ROOM SITE ROOM CANT72
SATISFACTION HCUSEHOLOS ^IGH BUILDIN 0EYN69
SATIS F AC TJ^O^S I NG REACTIONS T O OPEN CANT72
SCHOOL S'EN"I0RS ^INnivToUAL' DECISIONS 8ATC72
SEATING ARRANGEMENT A NO CONVERSATION MFHR71
i^uOM PURPOSE POOM SI 7^




MUS IC MALE MEN MENTAL
ARRANGEMENT SP^TIAL ARRANGEM
)LLEGE STilDENTS CUCilLAR FURN
SEAT ING
SEATS_0
SEA>S DIRECT ORIENTATION 01 STANCES B
S-NIOPS INPIVIOUAL' DECISIONS INDIVID








AS A FUNCTION OF_A/)E^
V AS'I ON ' M AN-WiO v'AN M I XE ""^
TIVES ROLE CCNSTRAINTS
ROOM SIZE SATfSFACTIOV'
IMG HIGH BUILDINGS Fl.h
S""TTINGS NON VEPf^AL C'JES OTHER PERSO HESH72
S b X__A NJ-' RELAT IO NS HI P _AC U_A I NTANCFS A HES H 72
"SEX paTRS OCCUPANTS ">£0E'STPIANS PEOP CHEY72
"^tX SPJ^AKJ.NG_STANDING standing POSIT HESH72
S INf; P FACTIONS
SINGLE P-RSCNS
TO OPEN PLAN OFFICES




S ROOM pnpijLATION ROC-*
ULATI OM RC 0^ SITE HOP''
DING ROO^' PURPOSE RUIf'-i
SING INTERNAL CORp'inot'
E ROOMS PREFEPENCF pnp
SITE OFFICE ST^liCTURF OFFICE WORK QF
"^ITE ROOM SI7F S_AJJ^F_ACJ lOM^ SI NG REA
STZF SATIs FACT ION S ING PEACfl ONS TO
" I LL. 51 ^ "''J-^'I^^P ANG EMENT SPJk TIAL ARR
SLA'^ blocks" L IV'ING OFF GROUNO LCCATI









P OF I N D I V I n U A L S GP UP
"
SPACE EFFICIENCY EM-^LOYEE STATUS EMP RR0O7n
-
'i!^5.L IfJI lENC Y INFOR'V'AL CONTACT IN CANT72




ANS PEQ-P THE EFFECT OF SPATIAL AM' IMrPPEFSONAL VARI Af^LES CHrY72
ZT SEATIMG AkRANGE'^EMi
TILITY OF ARR ANGEMEr'T
NT SPATIAL AP. P A^^,E*^F^|T
SUBJECT IM"^ERPE''' SCNAL
S RULE CONSTRAINTS SEX
'JRE AR><ANGEMEMT JM T^Jf
______ ._
S P AT 1 ,\\_
Z PiT I AL
':,ri.\'^ I AL
AP^A^'GENENT SPATIAL ECOLOGY
AR'- aMGL-*-^r.MT_S_ri _F^£LY FORME^
ECnUO'GY STllOFMfS STI lOY I NG VE
AfI'vG O^ISTAMCE AS A FUMC'in\' GF A
S T A N D R ' G " ST A ^g n l r j ,- d f- $ I T Y N














f- M D L ! "! V •- f
PGSI Tiir..
ING PUblTION STkAMGLIRS
lOR OFFICE SITE OFFICt
S^AijniiNG PCSITICN STRANGERS STRdETS
c T^^fiHTK^G S2A_Nri_NG_P_0SIT I 1N STKAi^G&_KS_
S T A Ti IS " E ^PL OY FE S >!JNC T'i Orv' AL 'I NT E S I OP
S T :^ A_N G £ R S
_ SJOEETS S' J^ J Ejyr_ INTER P_Et-. S 0_
S T R t- E t S
"
S I ) R . \E C T I N t E R P= R S ON A L S P t A K I






N-MAN PI STAMCE KETW_Ej:;^v|_
EXTERIJR FEMALE F'E^ALr"
TILN STRANGERS STPEE TS
"MOON ENGLAND MALE 'lALE
BEING AT EASE «R I^ISH
E E N S E A T S E X P E =• T M E N "^ A L
BY GTHFRS AFFRIATIV"
ACTION INTRUSION HOMAN
ST1J'->FmTS CIRCOLAR FURNITURE ARRANGE*^
S " ijnE_N T S ST Up Y I NG VE RSA T I^L Uy^ 0^ AR R_
S f '"I'DYl N C/ \/E P S'A T I L I T Y OF" A R R AN G£ M E NT^
StJH j EC T__ FL ir.HT RE ACT j C>^ GROU P OF PEO
SU'«J Kt "^R I ENDS ' INTER AC t TNG IMTERPER'











DN OF GROUO CO? : C L L ^ r^
SUrtJECT MARKETS NATURAL OUTDOOR SETT HESH72
SUBJECTS CULTUR AL J}_IA_S C ULTUP AL pj F^_ _HESH72
SllRlrCTS INTER I n«' FOUR PERSON ^GROUPS ""mEHR 7 i
^"NH'^NCY CHAIR POSITIGNS ANGLES RET W MEHR7L
TERR ITC"^ !Al BEHAVIOR INT ERA'CTIn'G GRO 'CHEY72
y^ppTTHKlES ANXIETY PEAC'IDNS AGGRES CHEY72
Y AVOIDANCE AVOIDANCE BY INT
RES INTERPERSONAL^ "^ ^
^L'^'^^A_L
S"CN THT'r"NVXST0T"0F"^?TR0i:rP C"
UES OT_HER' f^R SGN_P_ARK S _P50P_|^
TfY "OF^ARRANGEMENT' SPAT I AL
CO^^^UNICATION C -^S T r^r SPACE
Jf^FICE OPEN P CANT72
AREA APPROPRI ATIQiv^ HF
rniture arrangement in
t i al and i ntek per sp'n a l
l outdoor settingsnom
L3GY SfUDEMTS STlToYlNG
_RJ C AL OFFICES CLERICAL














WORKcRS IPEN PLAN OPEN
-¥^^ - Oi.i,N i





